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(57)Abstract: 

PROBLEM- TO BE SOLVED: To easily connect a solder projection 
to a connection electrode on a wiring board without using flux. 
SOLUTION: The solder projection in two-stage structure 
consisting of a 1st projection 15 and a 2nd projection 16 is formed 
so that the fusion temperature of the 1 st projection 1 5 is higher 
than that of the 2nd projection 16 and the surface area of the 1st 
projection 1 5 is more than double as large as that of the 2nd 
projection 16; and the projection is set opposite the connection 
electrode on the wiring board and while pressure is applied to the 
electronic component, heating is carried out below the fusion 
temperature of the 1 st projection 1 5 and above the fusion 
temperature of the 2nd projection 16. At soldering temperature, 
only the 2nd projection 16 is fused, so the 2nd projection 16 is 
pressed and spread between the 1st projection 15 and the 
connection electrode on the wiring board and the solder surface 
oxide film of the 2nd projection 1 6 is broken to expose its internal 
intrinsic layer, thereby obtaining an excellent junction. 
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METHOD FOR MOUNTING ELECTRODE, ELECTRONIC COMPONENT, 
ELECTRONIC DEVICE, AND ELECTRONIC COMPONENT 

* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] the 1st conductor which has the 1st field and 2nd field and has the 1st 
melting temperature -- with the 1st electrode which consists of a metal a 2nd [ of said 
1st electrode / said ] field top " the surface area *■ about [ of the area of said 2nd field ] 
- the 2nd conductor which is formed so that it may become smaller than one half, and 
has the 2nd melting temperature lower than the 1st melting temperature — the 
electrode characterized by providing the 2nd electrode which consists of a metal. 
[Claim 2] Said 1st electrode is an electrode according to claim 1 characterized by 
including at least one sort in the metal which consists of Pb, Sn, Ag, Bi, and Cu. 
[Claim 3] Said 2nd electrode is an electrode according to claim 1 characterized by 
including at least one sort in the metal which consists of Pb, Sn, In, and Sb. 
[Claim 4] The electronic parts with which the 1st connection terminal was formed in 
the 1st field, and the wiring substrate with which opposite arrangement was carried 
out with the 1st field of said electronic parts, and the 2nd connection terminal was 
formed in said 1st connection terminal and a corresponding location, the 1st conductor 
which has the 1st melting temperature formed on the 1st [ of said electronic parts ] 
connection terminal ■■ with the 1st electrode which consists of a metal The 2rid 
electrode which consists of a metal is provided, the 2nd conductor which has the 2nd 
melting temperature lower than the 1st melting temperature formed so that said 1st 
electrode and said 2nd connection terminal might be joined - or more [ or more about 1 
of the junction interface of said 1st electrode and said 2nd electrode / 2, and ] about 1 of 



the junction interface of said 1st connection terminal and said 2nd electrode 12" said 
2nd conductor - the electronic instrument characterized by the metaled intrinsic layer 
being exposed. 

[Claim 5] (a) the 1st conductor which has the 1st melting temperature on the 1st 
connection terminal formed in the 1st field of electronic parts - from a metal - 
becoming - a point - the 1st flat surface and abbreviation with the process which 
forms the 1st electrode which has the 2nd parallel field (b) - the 2nd conductor which 
has the 2nd melting temperature lower than said 1st melting temperature on the 2nd 
[ of said 1st electrode / said ] field --.it consisting of a metal and with the process in 
which the surface area forms the 2nd electrode smaller than the one half of the area of 
said 2nd field (c) Said 1st connection terminal of said electronic parts of said 2nd field 
of said 1st electrode and the 1st field of a wiring substrate and the 2nd connection 
terminal arranged in the corresponding location so that it may counter through said 
2nd electrode the process which counters the 1st field of said electronic parts, and the 
1st field of said wiring substrate, and (d) - a plane of composition with said 1st 
electrode and said 2nd connection terminal -- said 2nd conductor - so that a metaled 
intrinsic layer may be exposed The mounting approach of the electronic parts 
characterized by having the process which presses said 2nd electrode while heating 
said the 1st electrode and said 2nd electrode at temperature [ higher than said 2nd 
melting temperature ] lower than the 1st melting temperature. 

[Claim 6] The electronic instrument characterized by providing the solder bump 
pinched between the wiring substrate with which the 1st connection electrode which 
has the 1st field which has irregularity was arranged, said wiring substrate, the 
electronic parts with which the 2nd connection electrode was arranged in the 1st field 
which counters, and said 1st connection electrode and said 2nd connection electrode. 
[Claim 7] Said irregularity of said 1st field of said 1st connection electrode is an 
electronic instrument according to claim 6 characterized by having a sharp angle. 
[Claim 8] Said irregularity of said 1st field of said 1st connection electrode is an 
electronic instrument according to claim 6 to 7 characterized by the variation rate 
being larger than about 1 micrometer. 

[Claim 9] Said irregularity of said 1st field of said 1st connection electrode is an 
electronic instrument according to claim 6 to 9 characterized by the thing of the pars 
basilaris ossis occipitalis of the crevice for which the oxygen uptake member is 
arranged in the field in part at least. 

[Claim 10] Said oxygen uptake member is an electronic instrument according to claim 
9 characterized by being Ti. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode structure which consists 
of conductors, such as solder. Moreover, this invention relates to the electronic parts 
which have the electrode of the letter of a projection which consists of conductors, such 
as solder, and its manufacture approach. Moreover, this invention relates to the 
mounting approach to the electronic instrument which mounted electronic parts on the 
wiring substrate with the projection electrode which consists of conductors, such as 
solder, and its wiring substrate. 
[0002] 

[Description of the Prior Art] It considers as the approach that electronic parts can be 
mounted on a wiring substrate at high density, without enlarging a mounting 
appearance also to the electronic parts which have many I/O electrodes, and the face 
down mounting method (flip chip mounting method) which connects electronic parts 
and a wiring substrate with the solder projection electrode shape [ of a field ] -arranged 
two-dimensional on electronic parts is learned. Although the face down mounting 
method was used for Some of supercomputers or mainframe computers, it is going to be 
used also for public welfare devices, such as a personal computer and a pocket device, 
in recent years. 

[0003] In face down mounting technology, after usually forming the electrode on the 
projection called a bump to the input/output terminal of a semiconductor chip, the 
process which connects this bump to the electrode on a wiring substrate is taken. 
Moreover, it may connect with the input/output terminal on a semiconductor device, 
after forming a bump in the electrode on a wiring substrate depending on the class and 
mounting process of a semiconductor device. 

[0004] If the face down mounting method is used, since a mounting appearance 
becomes almost the same as the area of the chip itself and mold resin is not necessarily 
needed further, it is suitable for small lightweight- ization of a semiconductor package. 
Moreover, it forms on an electrode and there is the approach of forming solder for 
metals, such as gold, on an "electrode using vacuum deposition or electroplating, for 
example, using plating and ball bonding as the formation approach of a bump with the 
advantage that it can mount easily even when the input/output terminal of a 



semiconductor device increases. In order for especially a solder bump to do melting of 
the solder at the time of connection, to connect and to perform alignment of a 
semiconductor device in self align, the so-called self aryne effectiveness is acquired. 
Generally the solder bump is used for the semiconductor device which has many 
detailed pads by this. 

[0005] In face down mounting technology, in case melting of the projection electrode is 
carried out and it solders with the connection terminal on a wiring substrate, the flux 
for raising solder wettability is used. Since the front face is covered with the oxide film, 
its wettability is [ that solder tends to oxidize ] usually bad. For this reason, in case 
face down mounting is carried out, a solder oxide film must be removed. As this 
removal approach, generally, liquid-like flux was applied to the bump part and the 
reduction reaction had removed the oxide film until now. In order to carry out the resin 
seal of corrosion prevention and the electronic-parts lower part, washing removal of the 
flux residue is carried out after soldering. Flux residue washing has the problem of 
doing the bad influence to surrounding earth environment with the rise of the cost by 
the increment in routing counters, such as washing and desiccation, and processing of 
penetrant removers, such as chlorofluocarbon, and development of the face down 
mounting method which does not use flux has been called for. 

[0006] In soldering a solder projection electrode and a connection terminal, it prevents 
a terminal from the intrinsic field which is a field of the solder with which the interior 
of melting Handa has not oxidized, and the oxide film on the front face of solder 
existing between melting solder and a connection terminal, and connection contacting. 
Flux raises the wettability of solder and a connection terminal by removing the solder 
scaling film and contacting a solder genuineness side and a connection terminal. 
Therefore, in order to solder without using flux, it is necessary to contact the intrinsic 
field of melting solder, i.e., the bulk layer and connection terminal of solder, and to form 
an alloy layer. 

[0007] On the other hand, the approach (JP,2"112250,A) of sticking by pressure by 
carrying out plastic deformation of the projection electrode is proposed by preparing 
small upheaval in a wiring substrate, and the approach (JP,63-66949,A, 63-288031) 
and the center of a projection electrode which are stuck by pressure, making it counter 
with a connection terminal, and pressurizing, impressing a supersonic wave to the 
semiconductor chip with which the projection electrode was formed. 

[0008] However, since a supersonic wave was impressed to the whole electronic parts in 
a wiring substrate and the approach of sticking by pressure, impressing a supersonic 
wave, there was a problem that an ultrasonic vibrator with a big output is required, 



and equipment became large-scale, there was a problem of leading to the increment in 
cost, and electronic parts might be damaged with a supersonic wave. When especially 
electronic parts have very detailed structure like a semiconductor device, it is easy to 
produce breakage with a supersonic wave. 

[0009] The approach of on the other hand preparing and sticking small upheaval in the 
center of a projection electrode by pressure Since the welding pressure big in order to 
prevent crushing a projection electrode from connecting at the temperature below the 
melting temperature of a projection electrode is required, Since a projection electrode 
could not be formed on the active element part of electronic parts in order to avoid 
fluctuation of the problem of being easy to damage electronic parts by pressurization, 
and the component property by pressurization, there was a problem that the number of 
projection electrodes was limited and it could not respond to many pin-ization. 
[0010] Moreover, the method of heating a solder bump rapidly and tearing the oxide 
film on the front face of solder by irradiating laser light, (for example, Proceeding of 
2nd Symposium "Microjoining and Assembly Technology in Electronics (1996)" and 
pp45-48, are proposed.) 

[0011] Moreover, by the approach of irradiating laser ligtit, laser light cannot be 
addressed only to a solder bump, but there is a problem that a solder bump's 
circumference part is heated by laser light, and carries out heat deformation. Moreover, 
in order to avoid heat deformation, when the ingredient which has quantity thermal 
resistance is used for a wiring substrate, there is a problem that the range of the 
conditions which can process a substrate becomes narrow. 
[0012] 

[Problem(s) to be Solved by the Invention] there was a problem that there was a 
possibility that a supersonic wave is impressed, equipment may become large-scale by 
the approach of sticking by pressure with inside electronic parts and a wiring substrate, 
there may be a problem of leading to the increment in cost as stated above, and 
electronic parts may be damaged with a supersonic wave. Moreover, there was a 
problem of being easy to damage electronic parts in the approach of preparing and 
sticking small upheaval in the center of a projection electrode by pressure, and there 
was a problem that the number of projection electrodes was limited and it could not 
respond to many pin-ization. When laser light was furthermore irradiated at the 
projection electrode, there was a problem that the perimeter of a projection electrode 
deformed by laser light. 

[0013] This invention is made in order to solve such a trouble. Namely, this invention 
aims at offering the electrode which can make reliable connection, without using flux. 



Moreover, this invention aims at offering the electrode which can be connected with an 
external circuit, without [ without it uses the flux for soldering, and ] having a bad 
influence on electronic parts. 

[0014] Moreover, this invention aims at offering electronic parts equipped with the 
electrode which can make reliable connection, and a wiring substrate, without using 
flux. 

[0015] Moreover, washing of flux of this invention is unnecessary and it aims at 
offering a reliable electronic instrument. Moreover, this invention aims at offering the 
electronic instrument which joined the connection terminal of a wiring substrate, and 
the electrode of electronic parts, without [ without it uses the flux for soldering, and ] 
having a bad influence on electronic parts. 

[0016] Moreover, this invention aims at connecting easily a solder electrode and the 
connection terminal on a wiring substrate, without using flux. Furthermore, this 
invention aims at offering the mounting approach of the electronic parts which can join 
the connection terminal of a wiring substrate, and the electrode of electronic parts, 
without [ without it uses flux, and ] having a bad influence on electronic parts. 
[0017] 

[Means for Solving the Problem] In order to solve such a technical problem, the 
mounting approach of the electrode of this invention, electronic parts, an electronic 
instrument, and electronic parts has adopted the following configurations. 
[0018] the 1st conductor which the electrode of this invention has the 1st field and 2nd 
field, and has the 1st melting temperature - with the 1st electrode which consists of a 
metal a 2nd [ of said 1st electrode / said ] field top - the surface area - about [ of the 
area of said 2nd field ] - the 2nd conductor which is formed so that it may become 
smaller than one half, and has the 2nd melting temperature lower than the 1st melting 
temperature - it is characterized by providing the 2nd electrode which consists of a 
metal, moreover, the 1st conductor which is formed in the 1st field of the connection 
terminal which has the 1st field, and said connection terminal, and has the 1st melting 
temperature " from a metal - becoming - a point " said 1st field and abbreviation - 
with the 1st projection electrode which has an parallel plane of composition On the 
plane of composition of said 1st electrode, the surface area is formed so that about 1/of 
area of said plane of composition may become smaller than 2, and you may make it 
provide the 2nd projection electrode which consists of the 2nd conductor which has the 
2nd melting temperature lower than the 1st melting temperature. 

[0019] the plane of composition of said 1st electrode and said 2nd electrode - said 1st 
conductor a metaled intrinsic layer and said 2nd conductor ■- what is necessary is 



just to make it have the part which the metaled intrinsic layer has joined Moreover, 
said 2nd field of said 1st electrode has the 1st field and the 2nd field which encloses 
this 1st field, and you may make it form said 2nd electrode in said 1st field. You may 
make it form said the 1st field and said 2nd field in the shape of a doughnut (the shape 
of a concentric circle). 

[0020] moreover, said 1st field of said 2nd field of said 1st electrode " said 1st 
conductor — a metaled intrinsic layer and said 2nd conductor - what is necessary is 
just to make it have the part which the metaled intrinsic layer has joined 
[0021] Moreover, said 2nd field of said 2nd field of said 1st electrode may be covered 
with the oxide of the configuration metal of said 1st electrode. 

[0022] Moreover, you may make it said 2nd electrode have a semi-sphere configuration. 
Such a semi-sphere configuration can be formed by carrying out a reflow at 
temperature, which only the 2nd electrode fuses, after arranging the 2nd electrode oh 
the 1st electrode, the 1st electrode and 2nd electrode are fully mutually got wet by 
performing momentary melting of this 2nd metal by the reducing atmosphere - 
making low - junction [ **** ] can be performed. 

[0023] the 1st conductor - a metal and the 2nd conductor - what is necessary is for a 
metal just to consist of metals, alloys, etc. with which the melting points differ You may 
make it said 1st electrode contain at least one sort in the metal which consists of Pb, 
Sn, Ag, Bi, and Cu. Moreover, you may make it said 2nd electrode contain at least one 
sort in the metal which consists of Pb, Sn, In, and Sb. 

[0024] The electronic parts of this invention are the electronic parts equipped with the 
above electrodes on the connection electrode, the 1st conductor which the electronic 
parts of this invention are arranged on a connection electrode and said connection 
electrode, has the 1st field and 2nd field, and has the 1st melting temperature - with 
the 1st electrode which consists of a metal a 2nd [ of said 1st electrode / said ] field top 
-- the surface area - about [ of the area of said 2nd field ] - the 2nd conductor which is 
formed so that it may become smaller than one half, and has the 2nd melting 
temperature lower than the 1st melting temperature it is characterized by providing 
the 2nd electrode which consists of a metal. Although a semiconductor device etc. can 
be raised as electronic parts, it is applicable if it is the electronic parts which have 
connection terminals, such as not only a semiconductor device but various active 
elements, a passive element, etc. Moreover, you may make it arrange the electrode of 
above this inventions on [ instead of an electronic-parts side ] a wiring substrate. 
[0025] The electronic parts with which, as for the electronic instrument of this 
invention, the 1st connection terminal was formed in the 1st field, The wiring substrate 



with which opposite arrangement was carried out with the 1st field of said electronic 
parts, and the 2nd connection terminal was formed in said 1st connection terminal and 
a corresponding location, the 1st conductor which has the 1st melting temperature 
formed on the 1st [ of said electronic parts ] connection terminal - with the 1st 
electrode which consists of a metal The 2nd electrode which consists of a metal is 
provided, the 2nd conductor which has the 2nd melting temperature lower than the 1st 
melting temperature formed so that said 1st electrode and said 2nd connection 
terminal might be joined -- or more [ or more about 1 of the junction interface of said 
1st electrode and said 2nd electrode / 2, and ] about 1 of the junction interface of said 
1st connection terminal and said 2nd electrode 12" said 2nd conductor - it is 
characterized by the metaled intrinsic layer being exposed. Moreover, the electronic 
parts with which, as for the electronic instrument of this invention, the 1st connection 
terminal was formed in the 1st field, The wiring substrate with which the 1st field of 
said electronic parts and predetermined spacing were held, opposite arrangement was 
carried out, and the 2nd connection terminal was formed in said 1st connection 
terminal and a corresponding location, The 1st electrode which has the 1st melting 
temperature formed on the 1st [ of said electronic parts ] connection terminal, The 2nd 
conductor layer which has the 2nd melting temperature lower than the 1st melting 
temperature formed so that said 1st electrode and said 2nd connection terminal might 
be joined is provided. You may make it expose the intrinsic field of said 2nd conductor 
layer to or more [ or more about 1 of the plane of composition of said 1st electrode and 
said 2nd conductor layer / 2, and ] about 1 of the plane of composition of said 1st 
connection terminal and said 2nd conductor layer / 2. 

[0026] That is, the electronic instrument of this invention arranges electronic parts, 
such as a semiconductor device, on a wiring substrate, using the electrode of above this 
inventions. The wiring substrate also contains the wiring substrate of a multi chip 
module, and the wiring substrate of CSP of the almost same size as a semiconductor 
device here, without restricting to the large-sized thing called the so-called mother 
board. 

[0027] moreover, the 2nd field where the junction interface of said 1st electrode and 
said 2nd electrode encloses the 1st field and this 1st field - having - said 2nd field - 
said 1st conductor ■■ it may be covered with the metaled oxide. 

[0028] moreover, the 2nd field where the junction interface of said 1st electrode and 
said 2nd electrode encloses the 1st field and this 1st field - having - said 1st field - 
said 1st conductor " a metaled intrinsic layer and said 2nd conductor - what is 
necessary is just to make it a metaled intrinsic layer join moreover - the junction 



interface of said 2nd electrode and said 1st connection terminal - said 2nd conductor - 
a metal and said 2nd conductor - you may make it the metaled oxide distributed in the 
shape of a mosaic Distribution of the shape of such a mosaic is formed in case the 1st 
electrode and the 1st connection terminal of electronic parts are joined at temperature 
which the 2nd electrode fuses. With the electrode structure of this invention, since the 
surface area of the 2nd electrode is smaller than the one half of the area of the 2nd 
field of the 1st electrode, it can surely join the intrinsic layer of the configuration metal 
of the 2nd electrode, and the 1st connection electrode of electronic parts at the time of 
junction. 

[0029] As mentioned above, you may make it said 1st electrode contain at least one sort 
in the metal which consists of Pb, Sn, Ag, Bi, and Cu. Moreover, you may make it said 
2nd electrode contain at least one sort in the metal which consists of Pb, Sn, In, and Sb. 
[0030] The mounting approach of the electronic parts of this invention is the approach 
of connecting the electrode of electronic parts, and the electrode of a wiring substrate 
using the electrode of above this inventions. The mounting approach of the electronic 
parts of this invention namely, on the 1st connection terminal formed in the 1st field of 
(a) electronic parts the 1st conductor which has the 1st melting temperature - from a 
metal " becoming ■- a point - the 1st flat surface and abbreviation - with the process 
which forms the 1st electrode which has the 2nd parallel field (b) ■- the 2nd conductor 
which has the 2nd melting temperature lower than said 1st melting temperature on 
the 2nd [ of said 1st electrode / said ] field - it consisting of a metal and with the 
process in which the surface area forms the 2nd electrode smaller than the one half of 
the area of said 2nd field (c) Said 1st connection terminal of said electronic parts of said 
2nd field of said 1st electrode and the 1st field of a wiring substrate and the 2nd 
connection terminal arranged in the corresponding location so that it may counter 
through said 2nd electrode the process which counters the 1st field of said electronic 
parts, and the 1st field of said wiring substrate, and (d) - a plane of composition with 
said 1st electrode and said 2nd connection terminal - said 2nd conductor - so that a 
metaled intrinsic layer may be exposed It is characterized by having the process which 
presses said 2nd electrode, heating said the 1st electrode and said 2nd electrode at 
temperature [ higher than said 2nd melting temperature ] lower than the 1st melting 
temperature. 

[0031] moreover - from the 1st conductor which has the 1st melting temperature on 
the 1st connection terminal with which the mounting approach of the electronic parts 
of this invention was formed in the 1st field of electronic parts - becoming -■ a point " 
the 1st flat surface and abbreviation - with the process which forms the 1st electrode 



which has an parallel plane of composition The process at which it consists of the 2nd 
conductor which has the 2nd melting temperature lower than said 1st melting 
temperature, and the surface area forms the 2nd electrode smaller than the one half of 
the area of said plane of composition on the plane of composition of said 1st electrode, 
So that the 1st electrode of said electronic parts of the 1st field of a wiring substrate, 
the process which forms the 2nd connection terminal in a corresponding location, the 
plane of composition of said 1st electrode, and said 2nd connection terminal may 
counter through said 2nd electrode So that the 1st field of said electronic parts and the 
1st field of said wiring substrate may be arranged and the intrinsic side of said 2nd 
electrode may be exposed to a plane of composition with said 1st electrode and said 2nd 
connection terminal You may make it have the process which pressurizes the 2nd field 
of said electronic parts, heating said the 1st electrode and said 2nd electrode at 
temperature [ higher than said 2nd melting temperature ] lower than the 1st melting 
temperature. 

[0032] moreover, between the process of (c), and the processes of (d) - the melting 
temperature of said 1st electrode " low - temperature higher than the melting 
temperature of said 2nd electrode - said 2nd conductor - you may make it have 
further the reflow process which carries out a reflow of the metal Moreover, it may be 
made to perform said reflow process by the reducing atmosphere, the 2nd metal fuses 
by the reducing atmosphere temporarily, and is fully mutually damp in the 1st 
electrode and 2nd electrode with such a reflow - making - low junction [ **** ] can 
be formed. 

[0033] There are various electronic parts as an object which forms the electrode of this 
invention. You may make it form in functional components, such as a semiconductor 
device and a surface acoustic element, and various passive elements as electronic parts. 
You may make it use the electrode of this invention for a wiring substrate, and a multi 
chip module and CSP (Chip Size Package) furthermore. That is, the electrode of this 
invention consists of the 1st electrode joined to connection terminals, such as electronic 
parts, and the 2nd electrode formed on the 1st electrode, and its melting temperature 
of the 1st electrode is higher than the melting temperature of the 2nd electrode, and 
the surface areas of the plane of composition of the 1st electrode are or less about 1 of 
the surface area of the 2nd electrode / 2. 

[0034] Moreover, the electronic instrument of this invention mounts electronic parts on 
a wiring substrate using the electrode of this invention. 

[0035] moreover, the approach the mounting approach of the electronic parts of this 
invention mounts electronic parts on a wiring substrate with the electrode of this 



invention such --**.* 

[0036] That is, as two-step structure which consists of the 1st electrode and 2nd 
electrode, the melting temperature of this invention of the 1st electrode is higher than 
the melting temperature of the 2nd electrode, and it constitutes electrodes, such as a 
solder bump who forms in electronic parts, so that the surface area of the plane of 
composition (the 2nd field) of the 1st electrode may become twice [ more than ] the 
surface area of the 2nd electrode. When it mounts the electronic parts which have such 
electrode structure for example, on a wiring substrate, by carrying out opposite 
arrangement of the 1st electrode and the connection pad of a wiring substrate through 
the 2nd electrode, and carrying out melting of the 2nd electrode at temperature lower 
than the melting temperature of the 1st electrode, the 2nd electrode is deformed 
plastically, breaking a surface oxide skin, and joins the 1st electrode and connection 
pad. At this time, the intrinsic field of the 2nd conductor layer which constitutes the 
2nd electrode is fully exposed to a plane of composition with the 1st electrode, and a 
plane of composition with a connection pad by setting the surface area of the 2nd 
electrode below to one half of the area of the plane of composition of the 1st electrode. 
Therefore, the path which an electron can move is formed between the 1st electrode 
and a connection pad, without being interrupted by the oxide skin of the 2nd electrode. 
[0037] That is, in this invention, at the temperature to which melting of the 2nd 
electrode is carried out, since the 1st electrode is not fused but is fusing only the 2nd 
electrode, it applies slight welding pressure to electronic parts. It takes, and it can 
extend in this form inserted into the connection pad on the 1st electrode and a wiring 
substrate, the scaling film of the 2nd electrode is torn, and an intrinsic side exposes the 
electrode of**** 2 from the interior. Since the surface area of the 1st electrode is twice 
[ more than ] the surface area of the 2nd electrode, the 2nd electrode can fully be 
extended, the surface area of the intrinsic field to expose turns into 50% or more of the 
area of the plane of composition of the 1st electrode, and even if it does not use flux, 
sufficient junction can be acquired by securing touch area sufficient between the 
connection pads on a wiring substrate. 

[0038] Since it not being necessary to impress a supersonic wave and welding pressure 
are still smaller according to this invention, it is also possible for electronic parts not to 
be damaged and to form a projection eLectrode on the active element part of electronic 
parts, moreover, junction of soldering etc. ■- it is in process, and since the 1st electrode 
is not fused, the 1st electrode comrade which the 1st electrode crushes and adjoins does 
not short-circuit it electrically When many terminals need to be connected like 
especially a semiconductor device, productivity improves greatly by preventing such an 



electric short circuit. 

[0039] the 1st conductor which constitutes the 1st electrode the 2nd conductor with 
which a metal constitutes the 2nd electrode - melting temperature should be just 
higher than a metal. For example, since the melting temperature is about 314 degrees 
C, you may make it the conductor which has temperature lower than this, for example, 
a Pb-Sn ratio, form the 2nd electrode by the weight ratio with the solder alloy (melting 
temperature* about 189 degrees C) of 40*60, when a Pb*Sn ratio forms the 1st electrode 
with the solder alloy of 95-5 by the weight ratio. You may make it use the alloy which 
does not contain lead as the 1st conductor which constitutes the 1st electrode and 2nd 
electrode, and the 2nd conductor, and may make it use a low melting point metal like 
In alone. 

[0040] Moreover, the electronic instrument of this invention is characterized by 
providing the solder bump pinched between the wiring substrate with which the 1st 
connection electrode which has the 1st field which has irregularity was arranged, a 
wiring substrate, the electronic parts with which the 2nd connection electrode was 
arranged in the 1st field which counters, and said 1st connection electrode and said 
2nd connection electrode. Moreover, for example, a wiring substrate and the 1st 
connection electrode formed on this wiring substrate, The bump electrode which 
consists of solder formed on this 1st connection electrode, and the semiconductor device 
connected to this bump electrode through the 2nd electrode are provided. You may 
make it a variation rate form two or more irregularity of 1 microns or more in the field 
which is in contact with said bump electrode of one [ at least ] electrode among said 1st 
electrode and 2nd electrode. 

[0041] As for said irregularity of said 1st field of said 1st connection electrode, it is 
desirable to make it have a sharp angle (edge). With such an edge, the oxidizing zone of 
a solder bump's front face is broken, and reliable connection can be formed between the 
intrinsic layers of bulk. For example, such an electronic instrument is formed as 
follows. A solder bump is pressed against the electrode which has two or more 
irregularity, applying a weak load to the semiconductor device which formed the solder 
bump first. At this time, therefore, a solder bump deforms and the oxide skin of that 
front face is beaten by the corner of the shape of toothing of the 1st connection 
electrode. A reflow.of the solder is carried out in this condition, and it connects with the 
1st connection electrode. Electronic parts can be mounted without using flux also by 
adopting such a configuration. 

[0042] Moreover, it is suitable for said irregularity of said 1st field of said 1st 
connection electrode to make it the variation rate become larger than about 1 



micrometer. This is because the oxidizing zone of a solder bump's front face may not 
fully be torn, when a concavo-convex level difference is smaller than about 1 
micrometer, further - said irregularity of said 1st field of said 1st connection electrode 
- the pars basilaris ossis occipitalis of the crevice -- you may make it arrange an 
oxygen uptake member in a field in part at least By arranging such an oxygen uptake 
member, the oxygen of a solder bump's oxide skin can be absorbed and an oxide skin 
can be removed effectively. 

[0043] You may make it use the metal which absorbs oxygen, such as Ti, as an oxygen 
uptake member. Gettering of the oxygen in the scaling film of solder can be carried out 
to Ti by Ti, it can join together, and an oxide skin can be removed effectively. 
Furthermore, if it is made to carry out etching processing of the front face of Ti layer by 
the plasma of Ar etc., oxygen absorbing power can be improved further. Therefore, the 
connection dependability of a connection electrode and a solder bump can be improved. 
[0044] 

[Embodiment of the Invention] 

(Operation gestalt l) Drawing 1 and drawing 2 are the perspective views showing the 
electrode of this invention roughly. Drawing 2 (a) shows the cross- section structure of 
this electrode roughly, and shows the 1st configuration of the 1st field of a projection 
typically by drawing 2 (b). Here, the example which formed the electrode as an example 
on the semiconductor chip which mainly consists of silicon was shown. 
[0045] the projection (the 1st electrode) 15 of 7s **** 1 is formed for Pb'Sn from the 1st 
95wt%-5wt% solder alloy on the solder diffusion prevention electrode (1st connection 
terminaD 12 formed on the terminal of a semiconductor chip 11. Plane-of-composition 
(2nd field) 15a of the 1st projection 15 has the 15m of the 1st field and the 15n of the 
2nd field of a perimeter of a core as illustrated to drawing 2 (b). And 40wt%*60wt% of 
projection (the 2nd electrode) 16 of the 2nd is formed in the 15m of the 1st field of the 
1st projection 15 for Pb'Sn. Therefore, the melting temperature of the melting 
temperature of the 1st projection is about 314 degrees C, and the melting temperature 
of the 2nd projection is about 189 degrees C. moreover, a diameter is [ the height of the 
1st projection 15 ] about 60 micrometers in about 100 micrometers ■" it is cylindrical 
and a diameter is [ about 40 micrometers - about 43 micrometers and the height of the 
2nd projection 16 ]. about 22 micrometers * about 25 micrometers - it is hemispherical. 
[0046] furthermore, the area of the plane of composition of the head of the 1st 
projection - about 7700 - micrometer2 from - about 8000 " micrometer2 it is - the 
surface area of the 2nd projection electrode - about 3100 - micrometer2 from - about 
3500 - micrometer2 it is . Although the 2nd field which is the front face which the 2nd 



projection 16 exposed is covered by the oxide skin, intrinsic layers have joined the 1st 
projection 154 and the projection 16 of the 2nd, without minding an oxidizing zone in 
the 1st field. 

[0047] The chip size of a semiconductor device is 4.1mm of about 4.3mmx abbreviation, 
it meets on all sides and 64 projections are formed in the single tier in the pitch of 
about 250 micrometers. 

[0048] Moreover, as for the solder diffusion prevention electrode 12, the laminating of 
titanium / nickel / the gold is carried out one by one by 0.10 micrometers in thickness, 
1.00 micrometers / 0.10 micrometers. 

[0049] The electrode of this invention which has such structure by joining to the 
electrode (for example, connection electrode of a wiring substrate) of a connection place 
at temperature which only the 2nd projection 16 fuses, without the 1st projection 15 
fusing It can extend in the form inserted between the 1st projection 15 and the 
electrode of a connection place, the scaling film of the 2nd projection 16 is only beaten 
by applying slight welding pressure to semiconductor chip 11 tooth back (the 2nd field), 
and an intrinsic layer exposes the 2nd projection 16 from the interior by it. With the 
electrode structure of this invention, since the surface area of the 1st projection 15 is 
twice [ more than ] the surface area of the 2nd projection 16, it can fully extend, the 
surface area of the intrinsic layer to expose turns into 50% or more of the area of the 
plane of composition of the 1st projection 15, and the 2nd projection 16 can secure 
touch area sufficient between the electrodes to connect, therefore - even if it does not 
use flux - enough - low - reliable junction [ **** ] can be acquired. Moreover, since it 
is not necessary to impress a supersonic wave etc. to a semiconductor device, there is 
also no possibility that a semiconductor device may be damaged and productivity can 
be improved. 

[0050] (Operation gestalt 2) Next, the example of the approach of forming the electrode 
of this invention on electronic parts is explained. Drawing 3 is drawing for explaining 
the manufacture approach of the electrode of this invention. Here, as illustrated to 
drawing 1 , it explains taking the case of the case where the electrode of this invention 
is formed on a semiconductor chip 11. 

[0051] On the semiconductor chip 11 which consists of silicon which formed the solder 
diffusion prevention electrode 12 in one principal plane, the 1st resist 13 which has 
opening 21 is formed ( drawing 3 (a)). The opening 21 of the 1st resist 13 is formed on 
the connecting terminal which a semiconductor chip 11 has. Moreover, as for the solder 
diffusion prevention electrode 12, the laminating of titanium / nickel / the gold is 
carried out one by one by 0.10 micrometers in thickness, 1.Q0 micrometers / 0.10 



micrometers, the 1st resist 13 " a positive type photosensitivity resist - : exposure / 
development process - forming ■- resist thickness '-; about 60 micrometers and opening 
21 -• the diameter of about 100 micrometers " it is cylindrical. 

[0052] Next, the 1st projection 15 with a height of about 60 micrometers which consists 
of tin/lead (5% / 95% weight ratio) is formed by energizing the solder diffusion 
prevention electrode 1 as cathode in the electrolytic plating bath containing tin ion and 
lead ion ( drawing 3 (b)). 

[0053] Subsequently, the process which forms in the 1st projection 15 bottom the 2nd 
resist 14 which has opening 22 is shown ( drawing 3 (c)). the 2nd resist 14 - the same 
ingredient as the 1st resist 13 - using - **** -- thickness - about 20 micrometers and 
opening 22 ■■ the diameter of 40 micrometers ■- it is cylindrical. 

[0054] And the 2nd projection 16 with a height of 20 micrometers which consists of 
tin/lead (60% / 40% weight ratio) by energizing the solder diffusion prevention electrode 
12 as cathode in the electrolytic plating bath containing tin ion and lead ion is formed 
( drawing 3 (d)). 

[0055] Then, the resist 13 and the 2nd resist 14 of **** 1 are exfoliated, and etching 
removal of the solder diffusion prevention electrode 12 is carried out using an etching 
reagent by using the 1st projection 15 as a mask ( drawing 3 (e)). 

[0056] Furthermore, a re flow only of the 2nd projection is carried out at the 
temperature below the melting temperature of the 1st projection 15, and more than the 
melting temperature of the 2nd projection 16 ( drawing 3 (f)). Reflow temperature is 
220 degrees C to 240 degrees C, and a reflow ambient atmosphere is reducing 
atmosphere which the mixing ratio of 100% of hydrogen, hydrogen, and nitrogen 
becomes from 1-4. At this temperature, since the reduction reaction of hydrogen is slow, 
while the scaling film of the 1st projection 15 is not returned completely and the 
interface of the 1st projection 15 and the 2nd projection 16 fully gets wet, the 2nd 
projection 16 does not get wet with the whole head of the 1st projection 15 (refer to 
drawing 2 (b)). 

[0057] The electrode of this invention can be formed according to such a process. 
[0058] (Operation gestalt 3) Another example of the approach of forming the electrode 
of this invention on electronic parts is explained. Drawing 4 is drawing for explaining 
another example of the manufacture approach of the electrode of this invention. Here, 
as illustrated to drawing 1 and drawing 2 , it explains taking the case of the case where 
the electrode of this invention is formed on a semiconductor chip ll. 
[0059] Drawing 4 (a) shows the process which the 1st projection 15 formed on the 
semiconductor chip 11 which consists of silicon, arid the 2nd projection 16 formed on 



the substrate 25 for an imprint which has a mold-release characteristic are made to 
counter, and carries out alignment. The 1st projection 15 consists of tin/lead (5% / 95% 
weight ratio), and a diameter forms 100-micrometer height using plating through the 
solder diffusion 60-micrometer prevention electrode 12 with which it is cylindrical with 
solder and the laminating of titanium / nickel / the gold (0.10 micrometers / 1.00 
micrometers / 0.10 micrometers) was carried out one by one like the operation gestalt 2. 
The substrate 25 for an imprint used here consists of quartz glass, and is covered with 
the electrode 26 for plating energization with which the laminating of titanium / copper 
/ titanium / the indium stannic acid ghost was carried out one by one in the front face 
by 0.10 micrometers in thickness, 1.00 micrometers / 0.10 micrometers / 0.10 
micrometers, moreover, diameter height of 20 micrometers of 40 micrometers which the 
2nd projection 16 becomes from tin/lead (60% / 40% weight ratio) - it is cylindrical and 
is formed using plating like the operation gestalt 2. 

[0060] And opposite arrangement of the 1st the projection 15 and the projection 16 of 
the 2nd which were formed in this way is carried out, and it joins by heating and 
pressurization ( drawing 4 (b)). Welding pressure is [ about 3 gf(s) - lOgf extent, and the 
temperature of junction conditions ] about 140 degrees C - about 170 degrees C per 
projection. By leaving a semiconductor chip 11 about 4 minutes from about 30 seconds 
in the argon plasma just before the alignment process of drawing 4 (a), by removing the 
oxide film of the front face of the 1st projection 15, a junction condition becomes fitness 
more and productivity also improves at this time. 

[0061] Subsequently, the 2nd projection 16 is imprinted on the 1st projection 15 by 
removing the substrate 25 for an imprint ( drawing 4 (c)). Since the indium stannic acid 
ghost of the front face of the electrode 26 for plating energization on the substrate 25 
for **** does not alloy with the solder which constitutes the 2nd projection 16, the 2nd 
projection 16 can be made to exfoliate easily and the high imprint yield is obtained. 
[0062] Then, a reflow only of the 2nd projection 16 is alternatively carried out at the 
temperature below the melting temperature of the 1st projection 15, and more than the 
melting temperature of the 2nd projection 16 ( drawing 4 (d)). The conditions of a 
reflow used the same conditions as the operation gestalt 2. 

[0063] (Operation gestalt 4) Below, how to mount electronic parts on a substrate is 
explained using the electrode of this invention formed on electronic parts, such as a 
semiconductor chip, as mentioned above. Drawing 5 is drawing for explaining signs 
that the electronic parts in which the electrode of this invention was formed are 
mounted by soldering oh a wiring substrate. Here, the electrode of this invention which 
has the 1st projection 15 which was mentioned above on the connecting terminal of this 



semiconductor chip 11, and the 2nd projection 16 is formed using the semiconductor 
chip 11 of a bare chip condition as electronic parts, and the example which mounts this 
semiconductor chip 11 on the wiring substrate 28 in which the connection electrode 29 
was formed is explained. 

[0064] Alignment of the semiconductor chip 11 in which the solder diffusion prevention 
electrode 12, the 1st projection 15, and the 2nd projection 16 which were mentioned 
above on the connection terminal of a semiconductor chip 11 were formed, and the 
wiring substrate 28 in which the connection electrode 29 was formed is carried out 
using the heating head 31 so that the 2nd projection 16 and connection electrode 29 
may counter ( drawing 5 (a)). A semiconductor chip 11 mainly consists of silicon, a 
dimension is 4.3mmx4.1mm and 64 projections are formed in the single tier in the 
pitch of about 250 micrometers along with the neighborhood, the front face of the 2nd 
projection 16 " mainly " Sn02 from " it is covered with the becoming solder oxide film. 
Although the wiring substrate 28 consists of glass epoxy, you may make it use BT resin 
polyp henyl ethylene alumina, alumimium nitride, etc. as an insulating layer. Moreover, 
as for the connection electrode 29, the laminating of copper / nickel / the gold is carried 
out. 

[0065] Drawing 5 (b) shows signs that the 1st projection 15 and the connection 
electrode 29 on a wiring substrate are joined by the 2nd projection 16, by heating a 
semiconductor chip 11 and the wiring substrate 28 using a heating head, pressurizing 
by the force of 2gf extent from about 1 gf per projection. By heating so that the 
temperature of the 2nd projection 16 perimeter may become 220 to 240 degrees C, the 
1st projection 15 is not fused but only the 2nd projection 16 fuses it. Therefore, only the 
2nd projection 16 deforms by the very feeble force of 2gf extent from about 1 gf, and the 
intrinsic layer 16a connection electrode 29 of the melting solder which is the 2nd 
conductor with which internal melting solder (intrinsic layer of a bulk layer) breaks 
solder oxide "film 16b of the 2nd projection 16, and constitutes outflow and the 2nd 
projection 16 contacts and alloys. Therefore, the connection electrode 29 on the wiring 
substrate 18 and the 1st projection 15 join by the 2nd conductor layer 32 which 
constitutes the 2nd projection 16. 

[0066] Drawing 5 (c) shows the electronic instrument which removed the heating head 
and ended the connection process. It is soldered by the above process, without the 
connection electrode 29 on a semiconductor chip 11 and the wiring substrate 28 using 
flux. According to such connection, oxide skin 16b does not exist in the part which was 
the junction interface of the 2nd projection 16 and the 1st projection 15 among the 
junction interfaces of the 2nd conductor layer 32 and the 1st projection 15. Moreover, 



many fields which are not covered with the junction interface of the 2nd conductor 
layer 32 and the connection electrode 29 at oxide skin 16b by making surface area of 
the 2nd projection 16 smaller than the area of a plane of composition can be formed. 
Drawing 6 is drawing showing typically the junction interface of the 1st projection 15 
and 2nd conductor layer 32, and drawing 7 is drawing showing typically the junction 
interface of the 2nd conductor layer 32 and the connection electrode 29. By setting the 
surface area of the 2nd projection 16 like this invention below to abbreviation one half 
of the area of the plane of composition of the 1st projection 15, it becomes small rather 
than the area of the plane of composition which the 2nd projection 16 should join about 
the area of oxide skin 16b formed in the front face of the 2nd projection 16. Therefore, 
the moving trucking of a good electron is securable between the 1st projection 15 and 
connection electrode 29. Therefore, while connection dependability improves, 
productivity can also improve. 

[0067] In addition, the dependability of connection and productivity can be further 
improved by forming minute irregularity in the front face of the connection electrode 19 
of the wiring substrate 28. Drawing 8 is drawing for explaining another example which 
mounts the electronic parts in which the electrode of this invention was formed, by 
soldering on a wiring substrate. Here, connection electrode 29b which has minute 
irregularity on a front face is arranged on the wiring substrate 28. Here, the level 
difference formed the irregularity which is about 5 micrometers. Moreover, irregularity 
was formed so that it might have a sharp edge. 

[0068] And alignment of the semiconductor chip 11 in which the solder diffusion 
prevention electrode 12, the 1st projection 15, and the 2nd projection 16 which were 
mentioned above on the connection terminal of a semiconductor chip 11 were formed, 
and the wiring substrate 28 in which connection electrode 29b was formed is carried 
out using the heating head 31 so that the 2nd projection 16 and connection electrode 
29b may counter. As drawing 5 (a) - drawing 5 (c) explained after this, melting of the 
2nd projection 16 is carried out, and the 1st projection 15 and connection electrode 29b 
are connected. 

[0069] If such connection electrode 29b is used, oxidizing-zone 16b of the front face of 
the 2nd projection 16 can be broken with a concavo-convex edge. For this reason, the 
intrinsic layers of the 1st projection 15 and connection electrode 29b can join more 
effectively. Furthermore, since the area of the plane of composition of connection 
electrode 29b increases with irregularity, the rate which intrinsic layer 16a of the 2nd 
projection 16 exposes to connection electrode 29b becomes large. Therefore, reliable 
connection can be made more by low resistance. 



[0070] (Operation gestalt 5) Junction is made, when the 2nd projection 16 fuses and an 
internal intrinsic layer contacts the connection electrode 29 in this way. Since the touch 
area of the intrinsic layer of a conductor and the connection electrode 29 with which 
the area of the solder oxide film of the 2nd projection 16 front face constitutes the 2nd 
projection 16, so that it is small compared with the area of the plane of composition of 
the head of the 1st projection 15 becomes large, the soldering yield improves, so that 
the surface area of the 2nd projection 16 is small. 

[0071] In order to check this, the result of having conducted the experiment for 
evaluating the relation between the surface area of the 2nd projection 16 and the 
junction yield is explained below. 

[0072] Drawing 9 is drawing for explaining the electrode sample which the rate of the 
surface area of the plane of composition of the point of the 1st projection and the 
surface area of the 2nd projection was changed, and formed it. As shown in drawing 9 , 
the rate of the surface area of the plane of composition of the point of the 1st projection 
15 and the surface area of the 2nd projection was changed, and the electrode sample for 
evaluation was created. In addition, area Si of the plane of composition of the 1st 
projection 15 It is the area of the 1st whole field 15a surface of the 1st projection 15. 
[0073] With the electrode of drawing 9 (a), it is the area Si of the plane of composition 
of the 1st projection 15. Surface area S2 of the 2nd projection 16 They are 0.90 times. 
With the electrode of drawing 9 (b), it is the area Si of the plane of composition of the 
1st projection 15. Surface area S2 of the 2nd projection 16 It is 1.4 times and is the area 
Si of the plane of composition of the 1st projection 15 with the electrode ( drawing 9 (c)) 
of this invention. Surface area S2 of the 2nd projection 16 They are 2.6 times. 
[0074] And it connected on the wiring substrate using the same connection method as 
the operation gestalt 4, and the soldering reinforcement and the soldering percent 
defective of an electrode sample were compared. When the strength test of a soldering 
part is performed, and the connection is alloying completely, fracture is generated 
inside a solder layer. The result is shown in Table 1. Moreover, drawing 10 is a graph 
which shows the result. 
[0075] 
[Table 1] 

It turns out that connection resilience becomes large, so that Table 1 and drawing 10 
may show and the surface area of the 2nd projection 16 is small, and a soldering 
percent defective decreases. Moreover, when the area of the plane of composition of the 
head of the 1st projection 15 increases 2.6 times of the surface area of the 2nd 



projection 16, what a soldering percent defective is lost for (0%) is understood. 
[0076] (Operation gestalt 6) Drawing 11 is drawing showing roughly the structure of 
the electrode with which the electronic instrument concerning this invention, is 
equipped, and drawing 12 is drawing showing the example of the cross-section 
structure roughly. The electrode 102 which has two or more irregularity is formed on 
the wiring substrate 101. The wiring substrate 101 can use a flexible substrate for the 
wiring substrate which used prepreg for the insulating layer, the ceramic substrate 
which used the ceramic for the insulating layer, and a pan. Although copper is common 
as an ingredient of an electrode 102, the structure which multilayered nickel 
metallurgy or them is sufficient. Moreover, if there are about 1 micrometers or more of 
the depth of concavo-convex crevice 103a (level difference of crevice 103a and heights 
103b), it can fully break oxide-film 106b of the solder bump's 106 front face, and can 
expose intrinsic layer 106a. 

[0077] Drawing 13 is drawing showing roughly the example of the electrode structure 
of the electronic instrument of this invention. Here, the solder bump 106 formed on the 
connection terminal 108 of a semiconductor device 105 is connected with the electrode 
102 on the wiring substrate 101. 

[0078] If the solder bump 106 and an electrode 102 are countered (refer to drawing 9 ) 
and a load is applied between the solder bump 106 and an electrode 102, the part of 
edge 103e of the irregularity enclosed and shown by 107 in drawing will eat into a 
solder bump, and oxide skin 106b of the solder bump's 106 front face will be torn. Since 
the yield stress of a solder ingredient is smaller than copper, this interlocking 
deformation is started. For example, yield stress can make the eutectic solder of a 
Pb Sn system also transform a figure single [ about ] easily small rather than copper. 
[0079] By carrying out a reflow of the solder bump 106 after this, an electrode 102 and 
the solder bump 106 can be joined more firmly. 

[0080] Drawing 14 is drawing showing roughly another example of the structure of the 
electrode with which the electronic instrument of this invention is equipped, and is the 
example which formed the Ti film 104 in the pars basilaris ossis occipitalis of crevice 
103a of an electrode 102. The same sign is given to the same section. 
[0081] It is easy to combine Ti ingredient with oxygen, the oxygen of oxide-film 106b of 
the solder bump. 106 who made it deform by load is absorbed, and the effectiveness of 
reducing oxide-film 106b which remains in a plane of composition is acquired. 
Improvement in productivity and dependability can be aimed at by arranging such an 
oxygen absorbent. 

[0082] (Operation gestalt 7) Next, the example of the approach of forming irregularity 



in this electrode 102 is explained. 

[0083] First, patterning of the copper foil beforehand pasted up on the wiring substrate 
101 is carried out to the dimension of the electrode 102 in which face down mounting is 
possible with a photolithography technique. What is necessary is just made to perform 
this patterning to patterning and coincidence of a wiring layer. Next, it leaves a resist 
pattern to a part to form a resist on this electrode 102 by which patterning was carried 
out, and form heights in by exposure and development. 

[0084] Next, crevice 103a is formed by etching by using this resist as a mask. At this 
time, crevice 103a, heights 103b, and level difference ** can be freely set up by 
managing an etching rate. 

[0085] In addition, what is necessary is to form the Ti film 104 according to vacuum 
membrane formation processes, such as a spatter, all over the electrode 102 top with 
which irregularity was formed, to carry out patterning by the photolithography, and 
just to leave Ti thin film to a crevice base, when forming oxygen uptake layers, such as 
the Ti film 104, in the pars basilaris ossis occipitalis of crevice 103a. Moreover, you may 
make it remove the Ti film 104 on heights 103b by the lift- off method. 
[0086] Moreover, there is the approach of listing to below as the concavo-convex 
formation approach. The inorganic substrates 101, such as a. ceramic, are first prepared 
as a wiring substrate, and a resist is formed so that the field which forms an electrode 
102 on this substrate 101 may carry out opening. Next, the electrode 102 of request 
thickness is formed by electroplating. Next, a resist is formed so that the part in which 
the heights on an electrode 102 are formed may carry out opening. Furthermore, the 
heights of desired height are formed by electroplating. The electrode 102 in which two 
or more irregularity was formed also by such approach can be formed. 
[0087] (Operation gestalt 8) Artificers measured whether oxide-film 106b was fully 
broken and it joined good, when the depth (concavo-convex variation rate) of crevice 
103a of an electrode 102 was set to 0.1 micrometers, 0.5 micrometers, 1.0 micrometers, 
5.0 micrometers, and 10.0 micrometers. The experimental result is shown in Table 2. 
[0088] In the experiment, the 150micrometerxl50micrometer electrode 102 was formed 
by etching the copper foil on the wiring substrate 101 (35 micrometers in thickness), 
and irregularity was formed in the front face of an electrode 102 by the 
photolithography method after that. Patterning was carried out so that heights 103b 
and crevice 103a might be set to 50micrometerx50micrometer at this time. On the 
connection terminal 108 of a semiconductor device 105, the solder bump 106 was 
created with plating. 

[0089] And after applying the load to lOg per piece to the solder bump 106 and carrying 



out temporary attachment at about 120 degrees C, a reflow was carried out at about 

250 degrees C. Here, the eutectic solder of a Pb-Sn system was used as a solder 

ingredient. 

[0090] 

[0090] 

[Table 2] 

And whether it exfoliated with the share circuit tester which measures peel strength, 
and the part of solder bump 106 throat cut the semiconductor device 5 mounted in the 
wiring substrate 101 as mentioned above estimated bonding strength. The mode 
considered as success (O) is destroyed by the solder bump 106. What was destroyed by 
the interface of the solder bump 106 and an electrode 102 was taken as rejection (x). An 
oxide film is not fully torn but what was destroyed by the interface of the solder bump 
106 and an electrode 102 has low connection resilience. Moreover, the obtained bonding 
strength was 50g or more per bump in the mode which passed, and was 5g or less in 
rejection mode. 

[0091] This experimental result shows that there should just be about 1 micrometers or 
more of the depth of a crevice. 

[0092] In addition, although this operation gestalt explained the example which formed 
irregularity in the electrode 102 by the side of the wiring substrate 101, it may be made 
to mount by forming irregularity in the electrode 108 by the side of a semiconductor 
device 105, and forming the solder bump 106 on the electrode 102 of the wiring 
substrate 101. 

[0093] Reliable face down mounting can be performed without using the 
chlorofluocarbon for flux washing which has great effect on an environment by 
preparing two or more irregularity with a sharp edge in the front face of a connection 
electrode, as explained above. Moreover, in order not to use flux, a washing process 
becomes unnecessary, and productivity improves. Furthermore, since this approach 
only forms irregularity on the surface of an electrode, it becomes unnecessary [ the 
laser or ultrasonic impression equipment for oxide-film removal like before ]. 
[0094] 

[Effect of the Invention] According to this invention, as explained above, since the area 
of the plane of composition of the 1st projection is twice [ more than ] the surface area 
of the 2nd projection, the 2nd projection is fully extensible at the time of junction, the 
surface area of the intrinsic layer to expose turns into 50% or more of the area of the 
plane of composition of the 1st projection, and touch area sufficient between the 



electrodes to connect can be secured. Therefore, sufficient junction can be acquired 
even if it does not use flux. By joining without using flux, the washing process of flux 
becomes unnecessary and productivity improves sharply. Since it furthermore is not 
the washing waste fluid of flux, either, processing cost of washing waste fluid is made 
to zero, and worries about the environmental pollution by washing waste fluid can also 
be lost. Moreover, since it is not necessary to impress a supersonic wave etc. to 
electronic parts, such as a semiconductor chip, there is also no possibility of damaging 
the electronic parts to mount, and productivity can be improved. 

[0095] According to the mounting approach of this invention, and the electronic 
instrument of this invention, many fields which an oxide skin does not exist in the part 
which was the junction interface of the 2nd projection and the 1st projection among the 
junction interfaces of the 2nd conductor layer and the 1st projection, and are not 
covered with the junction interface of the 2nd conductor layer and a connection 
electrode at an oxide skin can be formed. Therefore, while the moving trucking of a 
good electron can be secured between the 1st projection and connection electrode and 
connection dependability improves, productivity can also improve. 

[0096] Moreover, in the electronic instrument of this invention, by preparing two or 
more irregularity with a sharp edge in the front face of a connection electrode, reliable 
face down mounting can be performed without using the chlorofluocarbon for flux 
washing which has great effect on an environment. Moreover, in order not to use flux, a 
washing process becomes unnecessary, and productivity improves. Furthermore, since 
this approach only forms irregularity on the surface of an electrode, it becomes 
unnecessary [ the laser or ultrasonic impression equipment for oxide-film removal like 
before ]. 
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[Brief Description of the Drawings] 

[Drawing ll Drawing showing the electrode of this invention roughly. 

[Drawing 2] Drawing showing the electrode of this invention roughly. 

[Drawing 3] Drawing for explaining how to manufacture the electrode of this invention. 

[Drawing 4] Drawing for explaining the option which manufactures the electrode of 

this invention. 

[Drawing 5] Drawing for explaining signs that the electronic parts in which the 
electrode of this invention was formed are mounted by soldering on a wiring substrate. 



[Drawing 6] Drawing showing typically the junction interface of the 1st projection and 
2nd conductor layer. 

[Drawing 71 Drawing showing typically the junction interface of the 2nd conductor 
layer and a connection electrode. 

[Drawing 8] Drawing for explaining signs that the electronic parts in which the 
electrode of this invention was formed are mounted by soldering on a wiring substrate. 
[Drawing 9] Drawing showing the electrode sample which the rate of the surface area 
of the plane of composition of the point of the 1st projection and the surface area of the 
2nd projection was changed, and formed it. 

[Drawing 10] The graph which shows the relation between the ratio of the area of the 
plane of composition of the 1st projection, and the surface area of the 2nd projection, 
and the soldering reinforcement of an electrode sample and a soldering percent 
defective. 

[Drawing 11] Drawing showing roughly the structure of the electrode with which the 
electronic instrument of this invention is equipped. 

[Drawing 12] Drawing showing the cross-section structure of the electrode of drawing 
12 roughly. 

[Drawing 13] Drawing showing roughly the example of the electrode structure of the 
electronic instrument of this invention. 

[Drawing 14] Drawing showing roughly another example of the structure of the 
electrode with which the electronic instrument of this invention is equipped. 
[Description of Notations] 

11 Electronic parts (semiconductor chip) 

12 Solder diffusion prevention electrode 

13 The 1st resist 

14 The 2nd resist 

15 1st projection (the 1st electrode) 

15a Plane of composition (the 1st field) 

16 2nd projection (the 2nd electrode) 

16a Intrinsic layer 

16b Oxide film 

21 Opening 

22 Opening 

25 Substrate for an imprint 

26 Electrode for plating energization 

27 Electronic parts (semiconductor chip) 



28 Wiring substrate 

29 Electrode for connection 

31 Heating head 

32 The 2nd conductor layer 

101 Wiring substrate 

102 Electrode 

103a Crevice 

103b Heights 

103e Edge 

104 Ti film 

105 Semiconductor device 

106 Solder bump 

106a Intrinsic layer 

106b Oxidizing zone 

108 Connection terminal 



Abstract* 

PROBLEM TO BE SOLVED- To easily connect a solder projection to a connection 
electrode on a wiring board without using flux. 

SOLUTION' The solder projection in two-stage structure consisting of a 1st projection 
15 and a 2nd projection 16 is formed so that the fusion temperature of the 1st 
projection 15 is higher than that of the 2nd projection 16 and the surface area of the 1st 
projection 15 is more than double as large as that of the 2nd projection 16' and the 
projection is set opposite the connection electrode on the wiring board and while 
pressure is applied to the electronic component, heating is carried out below the fusion 
temperature of the 1st projection 15 and above the fusion temperature of the 2nd 
projection 16. At soldering temperature, only the 2nd projection 16 is fused, so the 2nd 
projection 16 is pressed and spread between the 1st projection 15 and the connection 
electrode on the wiring board and the solder surface oxide film of the 2nd projection 16 
is broken to expose its internal intrinsic layer, thereby obtaining an excellent junction. 
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[#fF»#©«5B] 

mumz^Tzft i <Dmft&m&t>ti.z>m 1 ©mat, 
Mtam i ©*s©flttiB& 2 ©jB±fc. -*©*iiiarata&e 

£ 2 ©ffi©ffi«©^ 1 / 2 <fc 0 /h$ < ft5«fc-5 Kj&ass 

f}fBfgl©«atePb. Sn. Ag, B 

ffw»tri«*« 1 £«*©««. 

im^m3) Bt!tBSfi2©«I«Pb, Sn, In, S 

tr*»*JH 1 kib«©««. 

h5IE«^§6S>©^ 1 ©««*f ±tc»j«snfc« 1 ©i§ 
MUmzmtzm 1 ©*#&«*> 5&sas 1 ©«a<h, 
MlEfg 1 ©«a <h inf §Bf§ 2 <D&m^ £ & «-&T 5 «k 3 
fc*idESnfc* l ©i&Bfflg£ D fc«^*2 ©»»»* 

s*rr*JB2©»^*«^6&*si2©|MitsA« 

U 

ffilBSg 1 ©««£i»EIB2 ©«K i©85£5HB©*9 1 / 
2 fcULts itfjfflffiJB l ©SiBWjTtflUiaiB 2 ©«a©8 
£*M8©»l/2£U:K:tt, mffBSS 2 ©ig#:£S©jSi14 

[at*«5] (a) «TgBp o p©^i©ist'^$nfc 

JB 1 ©ttUWH'ilc, m 1 ©»Mfi§E**ir*« 1 ©» 

flc&jRj&^tt o , femmim i ©¥® tisspff tsm 2 © 

(b) mmm 1 ©«a©tutBg§ 2 ©buk, mess 1 © 
^isMSct 19 t>fivi* 2 ©»»»«&*?• s» 2 ©»& 

*©J«B«WWajl2©lS©lBSI© a l i » 

(c) Haffi$gl©«ffi©fltrS2f[S2©E<h, IEi&S«©Sfi 
1 ©ffi©flii8B«^g|5p a p©WISm 1 ©an** tjws-r* 
fi«KK»$nfcJB2©»«SShffc*t, BiFfBff§2©tta 
*^LT«(6]f^<fc-5t. ttG«?flSA©)l 1 ©BI£f& 
IBiHUStS©^ 1 ©ffit^Mt^-r^ISi, 

(d) ' tneas 1 ©ma^tme^ 2 ©««*?■£©» 
^iSKi»B»2 ©wff*«©nttjB*t«a-rs «fc 5 
mob 2 ©i§MM^ «t d feiis < jb 1 ©^utaSct 0 1>« 
'n«*TiWS* 1 ©««3«fctf«nEI6 2 ©mff &ftiJRtl< 

6 fkGft 2 ©«a£ft JET 4 IS t & C £ * 

[»**6] iaA£;rri>m©ffi£*rT-5Sf!i©& 



mi5S2i^s« twifiif *» 1 ©wtm 2 ©gams «te 

AMES 1 ©ggilt ffiElfS 2 ©jRttttff &©mKfttt 

e. 

[W#W7] DOGS l ©«jR«S©m)flBIS 1 ©iS©ffir 

£Gtc©m^gB. 

8 ] mtB^ 1 ©&SHI«©ffieji; 1 ©Bi©M 

-ratt^a 6 755ft #11 7 ©i^ma^cc*©*^ 
e. ' 

9 ] fjtBss 1 <D^mm.m<DWsm^ 1 ©®©m 
iBcafltt, ^©taa5©)£^©'>^ < t *b-mmw\zmm 
wwrnwrnm-ztiT ^ * z. t t-r £H &g 6 75 
5 9 icett©«?&s. 

[«*« 1 0 ] mmmm^mmT in&zzt* 

[0 0 0 1] 

[58W©«T*S«»IH *$MIH:*l*Hfe£©aMtt»S 

&tt£aj^©*s&OT*«raa££zte©8£2r 

StcMT^o *&*R«tt¥ffl&£©3MW>e>fc5£iB 
mate cfc ?) E«'aHR± fc *TgCp a n b fc«^ 

[0 0 0 2] 

K£3fe©StfS] ^©Atn*«a*WTS«^S15 B D p(r^ 

2 *7cWfcffi*K«s nfc*ffl^e*Sfc «t o T«T-gp 

— ^©— *Bt«ffl$nTvsfc*«, ifi^/i— v^-;vn >tf 
i-^— ^«waHg«©s*««fc'b«ffl s ^ t l 

[0 0 0 3] 7i-xy^>igSfTit 9*. ^ 
#5 : "y^©Affi*JSB : K/ , ?>yi:i»tfn*l8e±©*K 

*Bf$.Ltz&, c©;t>^*a«i»E±©*aic»tt-r 
«fcoT«, E»a«±©«aK;'«>^*jKj«bft:a, ¥ 
[00 04] 7x-xy'7>nis*i^nii 

©/hffieWbKMbTli*. *fc¥S#^©AtH*Sg 
T *^ < & o fc«^T t> « to * * t V» o fc« A 

*«»*A>^©»ja^ffitLTtt. «*«*«:£©*« 
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4£JS3ftTV>«. 

[0 0 0 5] 7x-xyf>W#T}t 
*»«*TE«»«±0»«IWB i i:¥fflWW-r*IKK:, 

UST 5 BiC tt¥H»<tK * Ms* L ft: #n tf fc & V ». 
d©RkS7jfe£UT, dnSTT— WlW*k<D-7=r 

©ffiSK:#V>Hffi©*J#3R*^©*lM^R^£V»3 
nMtffe 0 . 7 5 y ^ X V»fc V> 7 x -7. y -7 >g|g 

[0006] *Hi5iBmstsattS(rp**Ba#w-r*« 
[0007] ^nfc»LT^ie*«*«»^*nfc¥i»flc 

^ y jg^ifc & EPtm L fctf 6 BE*ilX1£ £ 3 75 ffi 
63-66949. 63-288031) -*>3? 

0ffi*T573ft (WBW2- 1 1 2 2 5 0) *t»*$n 
TV**. 

[0 0 0 8] ££3**, jB«&&ai2)aLtt*<5£iliU&K 
<h/E*T^)77^fc*5ViT«, tTflU&ttttmfcPBl 
MZtiZtztb. ffi*©*#&jMFJHRft^JttfcKT* 
0, 0£fcD. UWCtta* h©JtftHT2 

£lr>3IH]»G** 0 , *fcjB*jftlC J: 0 

[0 0 0 9] ^je«Sf*C/h^*BD!B*»ttT 

&s««©iOTiia^T©fiflrc«»irr* c t*» 



S»*3fcft£«HM©flg!Mm^±lc»&*C£J* 

[0 0 10] Sfc, l^— !f-ft£!l»T5 £££££¥ 
BB A* > ^SrSi* tc ftlMt L T * BB ©Mtelgl £ 5 75 ft 

(fliKP r o c e e d i n g of 2nd Sym 
posium "Microjoining and 
Assembly Technology In El 
ectronics (1996)", pp45-48, 

[0 0 11] &fzU— tf-ftSHSW^SlfriS-Ctt, ¥ffi 

*#-r*»»*B*IS«fc«5t\ *1£©J)nisJtgft:& 
[0 0 12] 

ffiTtt, ^S^*^«3 tt&QziX b<DMMz~Dt£iit% 
£V> 3 fflHfttfe 0 , SfcMSKJ: 0 ^TSS^jO^ST 

/jn $ umn &m rtT&mr s tjs \z at, aj^k 
$ nx# tr >flsic»*T* » v» £ v> 5 Nis«t» o fc. ' s 

6 KSaBMfcV-1f-ft*JIM*TS £> ftS««©M 

[0 0 13] *^HJ«, C©*5ttW«jfllft<»ifcr*&' 
*fcft*nfcfe©T**. -rft:t)-fe*fSWtt, 7 5>y>7 

#^«n$ffi«-r^c£^aw£-r§. *fe*»Bjtt> 

¥fflttWS75y£X£ffl^&;i£&<, ^oti^gpa 
fc«B?»*-^A* C £ft: < ftffiOB £Si^T# ^> <fc 5 ft: 

ms^att-r-s c £ s @W£T&. 

[0 0 14] *fc*3fi^tt» 7'^y^7.Srfflti-5)^£ft: 

[0 0 1 5] ^fc*^BJ«, 755/^^©tt»*«FS 
«... £fc#3gBS«:, ^Ba#^77^^XS:fflViSJl£ 

«©^S88T£«^fii©«S£SS-&bfc«^gg$ 
a«-TS^£?rge<)£T'5 0 
[0 0 16] Sfc*^Bj«> ¥H««£IBi8SS«±©& 

^jffl^ £ * 7 5 >y ^ t, ^ffl v>3 c £ft: < \zmmt Z 

i£$:gB<j£-rs 0 S6K*38«tt, 75y^XSfflV> 
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*. 

[0017] 

[0 0 1 8] *»9!©«a«. ^lOltl20StS: 
Sg 1 AftCS 1 ©fta©iWf3Sg 2 <Dffi±\Zt 

cD*ffi«i««wE» 2 officpmaww i / 2 «k d /h$ < & 
ttWf-t, MfB3»«wtT©»i©®K»^n, mi© 

IBUS 1 OBf t*¥ff ftl*&lif**T*JI l o^fill 
<h> WIBIg 1 ©*a©&£ffi±K, -t©*®as&«WEtt 
©ffl«©iS$ 1 / 2 «k 0 /Jx* < ft £ «t 5 (Cffiijftd ft. 

SB i ©^Mfi^ct o *>m^ 2 ©*Ma*£W?-*is 2 

©i»#fr & ft *H? 2 ©3£ig1ta i ft JMW * cfc 5 lc 

[0 0 19] ^m<iDfta£:ffi££2CD«ae>&da 
tt> MOB 1 ©3MfckJS©llttJl t itufBm 2 ©iH#&« 
©KttB LT^*8B#ft#T*<k 5 (Ctft«± 

*fcHatBfgl©*ffi©ttfB|g2©H« > $i®m 
fc» £<0»l©«*ftlRDHtrf&2©«tt£ftWU HU 

lam 2 oMMtmesn vmmzMfo-fz ±-5 £ utt> 

<fcV». iMBJB'l ©M«£mfSBU! 2 H-^-ftt 

[0020] *&, mfBisi©«ffi©mfBiS2©®©m 
Shis 1 Miam 1 <Dm#-<&m<DM&m twssig 

Sfc-TftMCkV*. 

[0021] Mens 1 ©*a©sfjfBm 2 ©ffi©sfi 

Ef& 2 BUBBfg 1 oaaoWJft&JROBfcifcfi: 

afc>ftTVvr<&<k^„ 
[0 0 2 2] lWEJ|5 2<Z>*Stt*3»Jgtt**-r'* 

©«assBi©«a±k:E»ufc«v sf§2©*g©#-# 

SPMf * <fc 5 ft iSKT U 7 P - $ ■& * . H £ <fc 9 J^fiE-T 
* Z. fc*«T!S*. £©f§ 2 ©&JS©-l$?glSift«7ttt» 
HftTff 5 C t»C J: Dig 1 2 ©«a£ft*B5 

K+$nc«ftsia\ -fij&]ftfti*&*fT ^ ct*«T*s. 

[0 0 2 3] ^KDiMI, m2©3l#^««0i|A« 

it£©gft*&«, £&»a>s*j*-r*«k , 3K-rfttf«k 

lr». flWB»l : ©*Sti, flAtfPb* Sn, Ag. B 
i, Cua>6ft5&«©5-&4>ft< iaft-&tf<fc3 

JcLTfcck^. SfcmHB|g2©miS«Pb, Sn, I 
n, Sba>6ft*&Jg©3£^ft<£'biaft-£-trcfc'5 



[0024] **weD* : fasfitt±»©«k53a:«a*a 

a. wBB»««f±Ki!ia!*ft, mi©® 

t«2oit^b, a 1 ©*MiaiE*wr*iB 1 ©» 
e,ft5® 1 ©mat, Mtsm 1 ©«®©mrfam 

2 £ < ft*<k'5 c»j«*ft, a 1 ©*gmias<fc 0 

t>ftV>a 2 OllflSSttS^ 2 ©*ft*M* 6 ft* 
«2©m«i&*«bfcHiS«*i:-r*. a^HNii 
LTttaAtf¥a{t:*^fc£ft »tf* £ t*»T****, 

T**rr*«^«aT?*ftfd5iffl-r*iit*»T**. * 

fcaTaflffiTlift < . &m&WL±\Z±m<D£ o ft#fg 
9J©aaftERf -5 «k 5 K LT «b J; V>. 
[0 0 2 5] *:9BIP!0«?&W2. US 1 ©SKSfl 1 ©« 

(ca2aaglHFroa&3tt&Ea£a£, WIB«Tgp 

ffi©m i ©»ttJST±K»«sftfc-iB i ommum&m 
rsmi©*^jii^6ft*mi©mffii:, wiBmi© 
matmE3B2©»ttJSR : ts»&-r*«fc'5Jc»<«sft 
fern i ©igs*i&£ck o *>flsv»a 2 ©»iMB**wr** 

©HatHufBlfi 2 ©«ffii:©«^^ffi©^ 1 / 2 £LL:fc 

ct^'miBm 1 ©aaa^ t«nsa 2 ©«s©&^®© 
^ji/2^±{ctt, Miam2©«#^js©xttB*iam 

.LTVJ*dtS»«t-r*. #fgHJi©*T^fi 

m 1 ©Htrm 1 o&MMFroaj&3ftfc«?ffia 

t, mflB«TBi5p D p©m 1 ©HtBffi©WIIi*fla*L*CS* 

'iRiK«$ft, Ht8Bmi©^s^tMjs-r*&Bfcm2 

1 ©«iw^±ic»*aftfcji 1 ©^Bifi«^*-r*m 
lout. wiBmi©aa£ffiS2m 2 ©&$»?££ 

St&f *«fc -5K»J«3f ftfca 1 ©^BSS^cfc D "bfiViJB 

2 ©^H$ias**-r si 2 (Dmwm tfrmm satBig 
1 ©*atMfEm 2 ©«#:» t©s-&®©^ 1 /2 £i± 
*5<fc^miBm 1 ©s^T-tttiBm 2 ©s#:ji©g^® 

<Dmi/2£k±.\Z\t. WIBm2©«#:B©Jittffi*Sffi 
$-&*<fc'5(CLT i fccfc^o 

[0 0 2 6] -rftt>^*»W©a^«tt, HtiKfi©ck5 
*^8Bft£I2^ai£Jif;riei£U&^©Tct>*. d^TSB 

¥^^<te«iiiu-y--rx©csp©BB^«isfe 
[0027] tnfBmi©«ai:iiiBm2©«at 

©a^*ffitt« 1 ©««<!:, ^©m 1 ©ffi^^H D ffltr 

m2©a«i**L, Mf3m2©ffl««Btif3mi©«# 
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coo28] rnmm i ©«@<tttrEm 2 ©mst . 

©StelMBti, Jgl ©«*££, i0JBlO«**«cOH 
fcJB2©*tt£S*rU 1 ©*«TttlltriESB 1"© 

ttffcfcM0>X&H&. j»B»2©SW**JR©JHttJIfc3&« 
»^r*J:5lcm«±v>. *fcmFBBm2<D«figtMI2 

bTV»*«k5k:bT'b«kVi. ^©iSft^+JH'i'tt©^ 
ffitt. £2©M#«»T*<k3fcffiflr«l5i©««£: 

1 cD*a©m 2 t>/jvs ^©ic, 

2 ©««©ttJft&jJ|©Jlttj|&«jHB 

&©$ 1 ©«»««£#»£■*-* h&*«t**. 
[0029] Hfra><D<i:ei(c, KrfH^icD«®«Pb, s 

ru Ag, Bi, C u*?i65^I©5^ / >S< 1 
■S-grtJiSfcLTfeJ;^. £fcfflS3Sg2©1MttP 
b, Sn, In. Sb*6ft5^I©5'fe / >a<i:t)l 

[0 0 3 0] *^BJ©«TgBffi»SIS^«, MMi©cfc 
5**5fi^O«S*fflV»T, ttTflSa©ttK&B*£1K 
OtfitS««t5*ffiT*5. "rfc*)**^©*? 
ffAOJt&Ertttt. (a) tm©Il©ICMS 

nfc$ioi«f±i:, ssi©»HM«£*rr*!Bi 

©##&JKfr S ft tK £JMW* 1 ©¥® t IS¥ff fcSS 
2©H*#r*JBl©«i*»*f*EBt, (b) m. 

ibss 1 ©«®©tijiB?g 2 ©ffi±t, Hfite® i ©mgstsg 
d; d -bflsuss 2 o»»jafle*wr 2 QJiMfcfejifr ^ 

fttK ^O^®^*m[f2m2<Dffi©Ea<0^J;D ! fe/h 

sv»iB2o«as»j«r*iat, co mum ion 

m<DMWM,2 ©li, I3i&a»K©Sg 1 ©E5©MfBm^6B 
. A©ffiGft 1 OttftWT *tt«fci»3ft;fc* 
2©»ft*5, MEJ6 2©*H&#LT*tl6rr*«fc 
■5 K, ffinHFftga©*! 1 ©®tSfliBISilSS«<D^5 1 © 

isfc£#iRrr*xg£, (d) MK»i©**fe«ktfiw 
ism 2 ©s^st t©«^ffifcsaiBm 2 ©«#^js©k 

ttl*«Hl > r*«fc3fc, WIB^2©}§HiaK=fcO ; bSi< 

jb 1 ©^MSct 0 t>«v>»«TiiiiB3B 1 ©«£& ±yt 

[0031] *fc*fgBj<D*TgBD Q p©ii^ffi«, *f 

©»»»«**•*-*» 1 omm^tt k> . ftmbfiw 1 
©¥®tiH?ff&S5^Ms*-r*3is 1 ©««*»*«?-* 

.Ig£. ME3B l ©«M©*&H±K, fufBSgl©&Bi 
MSck 0 2 ©jgfiSSB?£*T5Sil 2 ©ig#7!» & 

ft 0 , -^©«®S**tl}|3S-&®©®«©¥^<t 0 *3 V> 

g2©«s*»jftr*xa&. ib^s«©^i©®©m 

E*TB8.a©iB 1 ©*«t»JST*ffi«K3B 2 ©Si^ffl 



Mem?m©m ©H&ttGEfl&K©* 1 ©n 

i^ffiit, itUfBSi! 1 ©*«*iJ;tfflMB5B 2 ©SUfttt?- 
£©»^i5fcffle!S2©*«©HttBHa««ffi"r*J:3 
fc, HfIfB^2©^ffll?a«J;t)fei«<^l©^BSMS £ fc<3 

^{gv^sarsfiffi^ i ©mitj .ttfMBJs 2 ©«s $]m 

[0 0 3 2] *fc (c) ffllgt (d) <Dxmt<Dm 
\z, mfffi^i©«@©}§Mia«J;0 ! b{£<> MIBSI2© 
«@©}§®6ififfi=fc b fc«V»»«Tl)MBSB 2 ©aS#:&Jg£ 

^CLTfeiK co.fc'SftU^n— K«fcD».»2©& 
«*««5ctt3MiSl-p-«f * M L-T, Sf§ 1 ©«& <h?g 2 © 

[0 0 3 3] *lB3©lI^Mt?i»ttbTtt§l 

fctZkolzLTh^o £5fc*»93©tt&&gBI!l£ 

V;W^>y7 P; E^aL-;K CSP (Chip S 
ize Package) l:fflWi5l:lt , b<t^. 

rfct>-&*5S9i©««tt. vraAe©ffiKJi?&tt 

^Lfc^lCtgt, *l©**±fc»jfc*nfcJB2© 
ttS £fr S> ft 0 > mi Ott®miK«lM 2 ©«s© 
<£ 0 K < . *o3B 1 ©«*©tt£ffi©«ffiS»* 
fg 2 ©*£©&MfX©ti 1 / 2 £1TFT»4 <k 5 ft t>©T* 

[0 0 3 4] #fgBJ(Dm^gBtt, #f£BJJ©«« 

[0 0 3 5] ^fc*^Bj©«^D a n cD^^tt, *JB 

[0036] -rft*>-&*56^tt, mT»iftK»i3t-r*¥ 
BiA>^»a!©««t, mi©«atJB2©mst*6 

ft^.2©^jfii:bT, «l<Dtl©M«A^2©i 
@©igB4i&gJ;DBi<, «lotl®S^B (^2© 
ffi) ©£iSfltft*£ 2 ©*«©*B«© 2 fg£t±tc ft* ± 
5{C«*£bfcfe©Tfc?>. ^©«t3ft«S«ii&*-r-5 
*TgBD t D^^J^.«S3^S1S±tc||g1-*a-§r, ft l ©« 
StSISl»R©»«/^y Hi: : &m2©«a*^bTM^] 

SBSb. mi©«@©^ffliSS e to ! bia^iaaTm2© 

i*S-&T*o C<D£*. SB2©*«©«SSW*JB1© 

0> JB2©*1iS«<S-r*JB2©*flEJi©KttlS7&«, Jfi 
l ©miit©S^iSft<k^^y Ht©^'&®fc+^ 
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*^ft-^*rtOT*4«»3&«»J«Sn*fl!>'Tf»S. 
[0 0 3 7] -Tft:to-6**WK*tV»Te, ^2 0fS$ 

ig^^it-sssTtt^ i (Dmm\tmmvxa srss 2 © 

«ffi©**Ml/rv><&J:fcrt>&. *?ffAttft9»&AlEE 
£©£D#J&2©*«tt, KIOM^E 
ilfi±©S^/^y HK»Sn*»-tf¥UKtfsnT. 

IB 2 ©«s©atimttfld««««nTi'gffl^ & j*ttffi*«tB 
■«-*. m 1 ©mffi©*®tt^m 2 ©«n©«®«© 2 « 

H±r*5Ct*»6, 31 2 ©«SW3E#K:f¥ L&Vf&tl 

t, sm-rsKi±ffi©«M«*im 1 ©«a©s-&ffi©ffi 

K:*»«:»»iii8W«««sn5=:tK«tO, 

[0038] $6{c*^Bj(c«tn«, jesKswimT* 

©a-T s d £#fc< . VH»ft©tB»*^aB#±fc&jB 
©8^Ig«P TTJB 1 ©Wftt*»LT&V»fc», JB1© 

[0039] as i ©€ffi£flurr ssg 1 <Dmw&m\z. 
m 2 ©«s*«rirr sm 2 ©ag^&jict 0 t>Kit&ftfti 

»V»b©T»n««kV>. 09A.fiflRl0>m&Pb : Sn 
Jfcj&*«»tT9 5 : 5-©*H^*lC«k-t)»J*b&«^ 

■e©^ai!iaK«^ 3 1 4tT$wf,, sg2©«®«;i 

nJ:0l)ttV>M*tt5i». WABPb : SnJtft*. 
SSJ£T4 0:6 0 ©¥ffl"&:& (igfflliSS : #5 1 8 9 
*C) K£0»f3cfc5tcLTfc<fc^. £l©m&J: 

09 * tf InO<k5 ttffiHA&ftl £<MfcT*ffl «k 5 K L 

[0040] £&*K9i©«?£*tt. wazmt&m, 
i ©ffi£*rrs» i ©^«M^ssts$nfeE^*« 

t, BaatRt^iaj-rsSBiWiBKfB 2 ©»««««« 
' KSnfc^^flt, WfiBmi©^«@tB&IBm2© 

t*W»tf *. £fc0tj;ttf> c©Eft£ 

«±K»j*snfciBi ©»«*«£. d©^i©«^« 

^ffifclg 2 ©li*^LTft«S nfc^SW*:*^ t * 
*«U. miIS^l©«1S<h^2©«®©5-&^^<t ! fo 
-*©SS©MISA*>y*Si:^LT^Sffifc, 

[0 0 4 1] M!2m 1 ©ftttttS ©flftflB* 1 ©®©taiE 

pacitt. ttfdfca (x 9 j>) **rr*±5k:-r*ct*t 



©»f bJB an» s n, avi^ ©Xtte torn tc-ftiHtewSi 
v»s»«Mrt-s n ma d©,k 

©iaa£*T-5««fcftLysT5. uOttm©M 

«S©P0ifW§M*©flfflfcJ:r3T. *ffl;t>y*«se»b-t 

©Sfffi©BM:«EiiA«*na. .i©tt«ST*Ba*U7D- 

[0 0 4 2] £fcmrfBSS 1 ©S8Mt&©ffiG£ l ©IS© 
WBGfliiitt, -t©«tt3WB r/tmJ;0*S< &-3«k 5 

-rs niacin?**. uWi, caaeDRifemKii *tm 
n&w»£*«a*jB>e.T»*>. ssfcfflrE»i©ss« 

«ffi©WBBm 1 ©M©MieG3ifhtt, ^-©G£]gB©JKaC©^ 

t>J:V». £©±5fcS*»ttf^£EWrr*£<fcfc:J: 
D> ¥HM>:/©iMb««©fc*S®JKU KflSttlte 

[0 0 4 3] KXftttflm&lTttMA&T i fc£©« 

HA>^t-©»UM3j|HttSi^±-r*dt*<T?**. 
[0 0 4 4] 
[^0J©^JS©^«8] 

(2BS»«1) HI. H2tt*aH0>ttC*MM9lCa* 

; fftasn?**. ei 2 (a) f3.zL<DttDVffim&&9t 

ISWiC^tT43 0, 0 2 (b) T«^1©^@©^1© 
[0 0 4 5] ip^Mt^y^l 1©^ — 5^-;V±fc»J«S 

nfc*HffiSJci»±«ffi cm i ©fisnssH 1 ) 1 2 ±tc p 

b : Sn#95wt% : 5 w t %©g§ 1 ©¥ffl-&&a>6 
fcft** 1 ©.%B (JR 1 ©«S) 1 5 WBfiLZtlT^ 
S„ 0 2 (b) fc«sj^Lfet*3 0, JBl©^iBl 5©1$ 
-&ffi 2 ©ffi) 15a(i tp'b&vm 1 ©®« 15m 
fc, -t©»H©»2©«*i 5 n £*#UTV»*. 
T^lO^ei 5©JBl©«*l-5mfcPb : S n*»4 
Ow t % : 6 Ow t %©^2©?5® (^2©it) 1 6 
tmOLiStlXlf^. L^3WoT»l©gSiB©*Mafl£tt 

^ssiaatt*«j3 i 4t:-e&rK ^2©^s©^ffliiaK« 

^ 1 8 91GT»*. Sfc^ 1 ©?5S 1 5 1 
0 0 (imTKS*«i»6 0 Mm©R1SI^T^0, %2V>3k 
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mi 6«E&*<ifo4 0 um~ffi4 3 urn. 2 2 

[0046] s^it, m i (D^mom^m^m^mn 

\Zm7 7 0 0 wm2 ft^ffiS 0 0 0 Mm2 T&<9> lf§2 

<D^mmw.<D^m\tms 1 o o Mm2 p^ms 500 

[0 0 4 7] *m&mT <D3- y X\tm 4 . 3 mm 
X$J4. ImmTfeD. E3a(C^"oT^2 5 0 AtmcDtf 

[0048] &fz¥mfcw>M\tmM 1 2 y/-v 

^;U/^*W$0. 10jLtm/l. 00/im/O. 10 

[0049] d©«fc5fe*jfift^rr**5sw©«att, 

SB 1 ©3&g 1 5 «t*MH3rr KSS 2 ©?$ig 1 6 

«S) tic* f^fyyi lfl 

(jg 2 offi) .te^&jtinJEE*&ln^.5^fe, m 2 ©11 
si6n mi 1 5 taettifeo^stowjki** 
n-6#TflU£tf&nT, & 2 <z>£j& 1 6 ossttfcig 

t«, m 1 ©gee 1 5 ©*ts«^m 2 ©S£& 1 6 ©s® 

2 flfc£U:T»* Sf!2©?&gl 6«5S#tC 

ffustfsnT, 8ffii-5KttH©a®Sf* s m 1 ©?=§@ 
[0050] mmmm2) *^©«@*s^ 

[0 0 5 1] 1 ^S{C*fflit«t^±«M 1 2 
'>'j3>*6ft«*»#fyyil±l:. MPg&21£ 
tmiOUyXM3«f5 (03 (a) ). 
JBIOU-^M 3<0IBP«2 ltt, fiftf y^l 1 

nm±mm 1 2 m-? >/-y*)v/&tfiB-z 0.1 

0(im/l. 0 0/im/O. 1 0 /imtl^ii^nfc 

b • ST^Ig J; «3 J§M& bit t> ©T3& D , VvX 
MlSl^ed/im, MPSB2 1 ttES*9 1 0 0 Mm© 

[0052] imz, tfb't*>t&'£tsnte 



•5di:tC<i;i9^/ / $S (5%/9 5%Hlt) *»5fc*il5 
0/tmO»lI©gliei 5*»J*f* (0 3 
(b) ) . 

[0 0 5 3] ^HT. Sl®^15(D±«i:« WjPgB 

2 2$wr^m2©ix>?7 l h i 4*»jiK"r*xgftzR : r 

(03 (c) ) . ^2©l/^H4li^l©l/^h 
1 3tPI-tm*fflViT*t), f^2 0(im> IP 
gE 2 2ttEf 4 0 wm©R1fiKT$>?). 

[0 0 5 4] ^LT, jg-f:*>itt-f 
^y+»«fT, ¥fflffitH»Jt«1 1 2£Eiffi«hLTjim 
f 5 IS/IB (6 0X/40Xlitfc) #"b& 

2 0 wm©m2©g§gl 6 *»J*f* (13 

(d) ) . • 

[0 0 5 5] ■€■©«» IJSlOl/'^h 1 3 tm2<DU 
4£i«U Sgl©?Higl 54T7^iUT¥ 

(03 (e) ) . 

[0056] sf.c«i ©?&g i 5 (omwrnsiskfi^-o 
m 2 ©s^e 1 6 (Drnmum^ommx-m 2 ©^@©^. 

*U7n-t4' (03 (f) ) „ U7O-iBKtt2 2 0 
*C*»6 2 4 O'CTfct), U7n-8i«W**10 0X 

t&£„ c©ia«Tl4**©a7cRJ«:tt31^fc». mi 

©gse 1 5 ©^araMtBts^tca 7G-rs c . 
as 1 ©sss 1 5 tx 2 ©sse 1 6 ©^®te+#t;:?sn& 

ttt>fc, m2©S§®l 6SI10^E1 5©^SB^#: 

t»n*ctH*vs (02 (b) #!&) '. 

[0 0 5 7] £©<k5&IgtCcfc^T, *^BJ©«ffi^ 

[0 0 5 8] iMmim 3 ) **wo«*s* : faa± 

**jSo»J.o«iK:tJV»TWWr*. 0 4 

[0 0 5 9] 04 (a) Byij3>A^!!t5*ifl:f»/ 

y 1 1 ±t;M$nfca 1 ©^§e 1 5 tmattswr* 

te^fflS^S 2 5 ±K»jjE£nfcJIS 2 ©S^e 1 6 t |o] 
^■a-T^g-&t3l±T?)lSS:^f . mi©?SiEl 5«ig 

/sa (5%/9 5%aatt) *»6&t), i§*«ioo<t 

mK$tt6 0 (tmOnft«T»D-, *Jfi»IB2tR|« 
fc, 3=-^>/— yy;W/^t (0. 10«m/l. 0 0m 
m/ 0 . 1 0 /xm) ^(H^fflB $ nfc¥Bafe«tES±«® 

dTfflVifci|fc¥fflS«2 5KS^^77.j5^^t0, ^-© 

0. 10Mm/l. 00wm/0. lOwm/O. 10 

umxm^m^ntz^y^mmmmm2 &x^m^n 

*fc*2<0^iBl 6ttfB/» (6 0%/4 0% 
ftatk) ^6fe*tt[g4 0 (imilS 2 0 ymronttttT 
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[0 0 6 0] -eLT, HO«k3fc»J«l/fcJBl©^iEl 
5*<ktfS(l 2 ©3§ig 1 6 *»fljfi«U JbnSIMfctfJfflEfc 
iOSE^f* (04 (b) ) . »^*#ttlPEE**<*ie 
lfl*fcDiB3gf~10sfS«» aflE* t *S»i40t: 
~17 0tigT*fel>. £©£#, 04 (a) ©&«£■ 

[0 0 6 1] r>V»-C, $s¥ffl*«2 5&&9£SC&IC 
<fc 0 , g 2 ©?$ig 1 6 £ff§ 1 <D$m 1 5 Jtfcte^f* 
(04 (c) ') . <E#ffl£«2 5±©*y*a*J8*« 

2 6 ©«i®-f >s># A«»Mfcwa, fg 2 ©5?® 1 6 * 

#J*-r5#ffl<i:^&fl;bft^©T, jg2©&ei 6£tf 

[0062] z\<d'&. m i ©§&e 1 5 <D®mmmskTfr 

16 0*SaSRfl9tiJ70-n (04 (d) ) o 'J7 

[oo6 3] mmmmir -d€\z. ±m<D&5iz*m 

5. 0 5tt*fg^©««IS^Lfc«^gi5a*B!^S« 

^iKJtifiLfcJ: ■3&J6 1 ©55® 1 5 tm 2 ©£jE 1 

1 1 £&i^ttl$2 9 £tej£LfcI!«S$2 8±(c||^t- 

[0 0 6 4] *mft7.y7l 1 ©««E«^±K±5fiUfc 
J:3&#ffl&ttl».ik«Il 2, 3ll©S£jgl 5i3=fctfSg 
2©3§jgl 6tt**lfc*l*y»^l It, 
«2 9*»J«l/fciB*liafeR2 8 t*. Sg2©5S®16<h - 
%RiME2 9 £#2flfirr*«fc3fc, JiP^y H3l4ffl 
lr»Tffi«^to«TS (0 5 (a) ) „ *m#?-vzfi 1 
Bit.LTy'J3>A^a0, rfftrtU. 3mmx4. 

lmmT^D, -?-(DEaa{C»oTi^ 2 5 0 umWy^ 

t-mz 6 4«©3ijE*t»jsag3nTv»*. m 2 ©ggfe 1 

6©»±l:Sn0 2 *>&&**BBR<fU*TW3nT 
V»<&. BJ8IStR2 8B^77I^->*6!5;SAJ, BT 

fc, 2 9 ttm/n dr;i>/&atfcg S n& *> © 

[0 0 6 5] 0 5 (b) : USHWyy^l 1 

2 8£, &B*&9ttl s f#S2g ffil£©#-eftlflE 



bfcrt* S Jnf&'x >7 H V^TJP^-T ^> C <!: \z ck 0 . mi 
©SSig 1 5 ^£H£K±CDtttt«S 29t^2 ©3?jg 
1 6fci0S^&-r*«TS*UTV>*. Sg2©3S®l 6 
mW<DUm&2 2 0Wf.2 4 0*Cta:*<k5R:-lPl»-r 

siitcko, no^gi 5tt»»&r, - »2©gSjB 
1 6©*a*i§fflrrs. l^^t, $5igf*e,2gf 

ftffl&©*M¥ffl (/W*Ji©*ttJi) 2 ©gee 16 
©¥fflttftflll 6 b*«oT«nfflU ?g2©5§jgl 6 

s««-rsst2©«M*n?»a*iK*Ba©HttJii 6a« 
«8«ffi2 9t*tg»bT^Mts. vtttf^x. mm 
ssi8 ±©«^««s 2 9 tm 1 ©2?® 1 5 S! 2 

©51® 1 6*Mf5l2 0i»13 2(Cd:0«-&i- 

[0 0 6 6] 0 5 (c) teflng^y ^iSLTS^I 

ftf 7^1 1 £ SEPSIS 2 8 ±©«^*ffi 2 9*577 y 

laWl i2 0ift!3 2 t?fll©3ljgl 5 £©&-& 
^®©5*>, !6 2©&jBl 6«hSgl©^igl 5<h©S£- 
*ffiT»o&ffl#tettMflstURl 6btt#&bfcV>. £ 
fc, 12C1#I 3 2 &SNK«S2 9 <h©^-gr#Mir 
"b, « 2 CD^g 1 6 ©Slt^ g^lOli J; t) 

<T*ci£fc<fco, &a;#bsi 6 bt«tonrv»«cv>« 

5tl2 ©J»#J1 3 2 i©ate»ffi£*5Sttfc?fc-rB|-C 

so. 07 \m 2 omwm 3 2 tmmmm 2 9 £©«-& 

jg 1 6 ©3tS«£fi 1 ©^sB 1 5 ©fi^&ffi©ffiil©tt*- 
#J2lTte*0rr*il JB2©g5iEl 6j&«»^T 

^#»^ffi©®«j: d t>» jB2©£fii 6©asaic»j« 

^tl^K-ftSffil 6 b©ffi«£/.h$<fc*. b&j&t-a 

t, m 1 ©n® 1 5 t&mmm 2 9 tciwKAfffc*^ 

©»«lil8»*W«-r*C4:*tT**. Ufc*tt>T, Stt 

fi«tt*»iRi±-r*'tt , bfc. 5ant*>iRi±'r*ct*»T? 

[0 0 6 7] BB^SS 2 8 ©Si^«M 1 9 ©*® 

w<DnM*BfcLrcnTm>&mmmm±\z¥mkwz 
ttS2^*«2 8±tr, «ffiK*'hfcmia£#-r*»«« 

S2 9 bSrSKbTts*. c^Tlt SSI*«#9 5/im© 

[0 0 6 8] fLT¥Sft?'7^1 1 ©SHttJIfF-LKi: 
iliLfccb 5 tt¥.ffltt*l»±*S 12, ^1 ©5?® 15* 
£tffg2©£igl 6t^Mbfc¥i#f77l 1 t, 
mi&mM2 9 b£^J&Lfc6Eig?»ig2 8t*, m2©§5 
igi 6t&mnM2 9bt*^|fiin<k5i:.. Jn^y 
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H3 1*lHTttt#btt5. ufflabti5 (a) ~ 

05 (c) T?BMHUfc«fc-3fc» 3&2<D$imi 6&®M2 
tTllffl^l 5£SMft«K2 9bt^8it5. 

[0 0 6 9] £©«k-5fc»tt*«2 9 b*«l»*j:5lC 
fntf. IHi!b©XyS>K:«k9JIS2©gSjei 6©3SiB©l& 
ftI16bS«5Ct««TS5. ^c»«10^gl 
5tSitl2 9b£©*ttJI23b#±Di»*«lC* 
^TSJli^tS. $?>(C> pgat«fcOS51tt««2 9 
bOSdHOMfltoJtfc-fSCDT*. !IS 2 ©£jg 1 6 ©* 

tt« 1 6 a«mmg2 9 b^*art-*fj£****<& 

[0 0 7 0] «JS^5) £©<fc3fc, ?62©^igl 

6 wmMvttom<Dn&m&&mmm 2 9 tawrrs c 

£fc,fc-D SttS. £2©g5fil 6*H©*Ba» 

fldR©ffi8W«, .% 1 ©see 1 5 ©SSSB©S-&B©ffi«IK: 

ttlt«l!«i2 9i®S«lftJ»**<a:5*:ft, US 
2 CDS&E 1 6 ©«flSSW»/J\3 V» & £¥ffltt 0 

[0 0 7 1] C©Ci^«^-r§ri*, 12©^gl6 
©fSffifltett^B 0 £©M«S»Mlirr-5fc«>©ISI*£ 



[0 0 7 2] H.9 HJB l ©^iE©jt«BW©»^ffli©a® 
fc, SS10^fil.5©5fc*»©»^lB<0*Si«t. SB 2 

©seawaiiM t am^zmfrz nxmsm ©*s tm 

^*bfc. fcfclB 1 ©SSiS 1 5<Dfl|^ffi©®«S i 
g§l©§£®l 5©^1(D®1 5 a£ffl©M*lT&£„ 

[0 0 7 3] 09 (a) ©flfiTtefg 1 ©3ljg 1 5 ©& 
£®©ffl*Si **jB2©^jSl 6©SK«S2 ©0- 9 
OfeT-m. 0 9 (b) ©«ffiT«S8 1 ©£jg 1 5 ©Jg 
&S©ffifltS i !fl«JB2©^ei 6©^®«S2 ©1. 4 
«T»?K *fc*58TO©«a (0 9 (c) ) Tttfgl© 
S&S 1 5 ©g?-&ffl©®B Si 2 ©§&g 1 6 ©*H« 
S2 ©2. 6^T*-5o 

[0 0 7 4] -?-tT> mMmm4 tmmn&mjjmzm 

[0 0 7 5] 

[ii] 



S 1/S2 


0. 9 


1. 4 


2. 6 


m2©5SES«SS 


1 6 jum 


3 6 Jim 


2 3 Am 


*2<z>3SBWiM« 


10 0 ftm 


5 0 Am 


4 2 </m 




1 IMP a 


45MPa 


52MPa 




4 1S« 


16% 


096 



A*«*«^T*ct*«t>!^*. SfcJ6l©gSSl 5©SR 
«©»£ffi©®*WiS 2 ©3S@ 1 6 ©S®«© 2 . 6 fg 
fc&'-3fc£*fc¥ffltttt3f:jMW&:<fc* (0%) 

[0076] mm^m 6) inn *mw\mz>m 



1 2 tt-€-©WB!*jg©«*i»swfc* , rBn?»s.' mm. 
usioi ±te«»©Dni2ifc*rr*«ii i o 2 

tiTH** SH^S«l 0 ltt, m. «*&(*■ te:/U:/l' 

7 = ^ ^ £ 5 ic 7 1/ + zs-jjvmfa&m ^ zz. i a* 

T#3„ til 0 2©^£UTtt«#HR«n?** 
•k^i £fc[Hft©IH]8l$ 1 0 3 a©$?$ (GflgB 1 0 3 a <h 
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CigBl 0 3 b<h©|S:M) tt, fil(tmaJ:*n«. ¥H 
;\*>^1 O6(OSffi0Mll 0 6 b Date 
110 6 a^Sttl^-yr-SClt^T^-So . 

[0077] 01 3 \t*&w<Dn?mm<Dnmmm<DM 

g«f 1 0 8-±K»fiJE*nfc*ffl/t>yi 06*, 1 
glStR 1 0 1 ±©«® 10 2 £&$bT^5. 
[0 0 7 8] ^HA^l 0 6tm@l 0 2tMl5ll 
(09#$?) . ^ffiA*>7 P l 0 6 till 0 2 £©!$£ 
flPg^ttSi, B*l 0 7Tffl-pT*LfcEIdb©X^ 
yl 0 3 eOaKfra^ffl/X^Kfc^a*, ¥fflA>:/ 

i o 6®$as®ttfcttiKi o 6 b*»wn*. z.<d&\,*& 

fctA«Pb"-Sn3RO*a¥Batt«±0"bPltt 

[0 0 7 9] Z.<D'&¥-mrt>-? 1 0 6&U7D- 
H£fc<fct), 1110 2 £¥B3A*>:7*1 0 6 i££?)3it 

[0 0 8 0] 01 4«*f^©«T£«#||*.S*«© 

«ai(09j©«**iswfc3S-rBn?»o, mmi o 2©is 

SBl 0 3 aOJSffifct ill 0 4S»sJt/ft«T»5. 

[0081] t i ttw\mmtm-&L^-?<, mm-c^ 

&£Tt1t*mn>zr 1 0 6©HfcIl 0 6 b ©&?!?£© 

Kb, mismz&zMfo®: i o 6 b*««-r*tv»53a 

[0 0 8 2] . H©«S 1 0 2tCH 

[0 0 8 3] *r< KllSfcl 0 1±K»6*»U»»* 

anT^*«nss, 7x-7.^^>ns^oi^ttffii 
?t2>. z.<Drt?—- >v\mmm tm 

mzff 5 «fc 5 temtf <fc'K *l:i®y^-r>^ti 
fc«f 1 0 2±.\zVi>7, hSJBjfcU K3t • mk\Z&^ 

[0 0 8 4] ^l:il0l/v?Xhmi'i:LTIyf> 
^*ff5CtfcJ;»3IHlS5l 0 3 aSMt5. £©<h# 
CSgBl 0 3 atflail 0 3b<hg8:M3«. I7f>^l/ 



[0085] ft*, t iKi o 4t£Z<Dmmwiw.m*m 

m\ 0 3 a©fifflte»ri«-S«^tt. XA>*fcfe&£© 
K^fig^T'P-feXfCiO. T lil 0 4 
nfctIl0 2±^ffii;MU 7* Y-')Vifyy<\z 
iO/^-r>^UTT i»R*Kl«J£iiHc»?\k'3fc 

-rtttf«kv». *fcij7h*7j*k:«k«5ini»i o 3 b±© 

Till 0 4£|5&£-fS < fc5icLT ! b c fc^. 
[0 0 8 6] *fcD3ia©«M!6#ffi£bTtt&Tfc*tf-& 

SS10 1 SrffliSU . C©S« 1 0 1 ±£*S 1 0 2 £ 

{r*^,*o^tcJ;-pTmM»$©«® l o 2£jgj£T 

^. #ck*«i o 2±©iaffl5]S«»rissn*«»««Bjp-r 

T^l^OHWfiK^nttll o 2*jgris-r*na: 

[0 0 8 7] (H5S^ffi8) til 0 2© 

MgB i 0 3 a ©g££ (Hft©^3c) £0. 1 /im, 0. 
5 p.m. 1. 0 iinu 5. Oj/m, 10. 0 iimlZhfc 

*§£\ mtmi o 6 b*+»»cttoTA'»fc«^Lfc^ 

[0 0 8 8] fisra^ S3«S«l o i±©£H?g 0P3 
3 5 urn) *l7f>^t§utT150tfmX15 0 
tim©«® 1 0 2 £J&J&U ^-©^7* h'J Vifyyj 
SCioT, til 0 2©g®i:[H|ini*^Lfc. c© 
£#iO]§Bl03b, Daasi 0 3 att)5 0 nmX 5 0 tf 
mlc&SJ;'5fc^-r:>^Lfc. ft^ff 10 5© 
fiS»JSKf 1 0 8±£«, ^EBA>7*1 0 6£»o#fc'«k 

[0 0 8 9] -tLT¥ffl/0:/l 0 6fclfl*fcD 1 0 

CCTU^D-Lfc. uITttfEBWftLTPb-S 

[0 0 9 0] 
[«2] 



(11) 



10-3084 15 







0. 1 


X 


0. 5 


X 


1. 0 


O 


5. 0 


O 


10.0 


O ; 



ft^«Ut*BMBLfc. (O) ttfct-KH ¥ffi 
;t>yi 0 6TgESL,fct)0T?2b?>. ¥BBA*>7"1 0 6 
0 2 tCD#®T®SLfc&(D«^t& (X) £ 
Lk. ^BBA*>y 10 6 tMM 1 0 2 tC^lTKSb 

[0091] z.<Dnmm%kft*>w&<Dmz\$, mium 
[o o9 2] tj.&z<DnMMm-v\$. tiim&wii o hm 

i o icosgi o 2±(r^BaA*>7 p i o 6^mi&Lxm 

[0093] &±mwvtc&oiz, &wtmM<Dwm\zx. 
vv<D^zz^&&v>w{h*mnz>z\t\z^T.mm. 
iz^umw^x^y ? v ?xm&m y u >*mm u 

[0 0 9 4] 

mm<D%m &.±.mwisTz&?\z, ^miz^tut, 
m i (DmmcD&^mvwmtfm 2 (Dgzm<Dimm<D 2 {§ 

-sw<Dmm<D5 o%&.±}ite*). &i$t-?z>mMt<Dffl\z 



Z>o y^yyxzm^-fizm&'rzzuz&ioyyyp 
xca^ig^st^i), &&m*±m\z\a\±?z>. 

Hzy ^ y y x<Dm^mnh-QU^(DX\ ^M<D 

manxh^-fefa^T^. m&mwuz&z>mmm%k<D>b 
?y y°te£<Dm^sh\z®ii}n-?z> l &m&tz^tztb, mm 

[0095] *mw(Dnmj}&&&zf*ftw<Dm?mw 

\z\mimmimtEii:?, stem 2 ©^it^ta 
t<Dm&RmzbmmmzmtitiT^ts.^m®&&< 

[0 0 9 6] £fc*fgBJj<D^gBTte. &M«S©;S 

T> mmz&Xti&wz^zyyyyy.fc&myay 
^mvu^xmm^m^yai-yy'yymm^ffv 

z. * tcy 7 v y y,&m\,^^tcsbm&xm 

mM<D&W\ZW& : £Bl#.-?Z>tzrtte(DT\ ft*©£5& 

&*. 

[01] *%w<DmMz®.mmz7ik?m. 
[02] *&w<DW.mzm.mm\z7K-?m. 
[03] *%Bj©«®^§sjg-r^^ffi^i5iBJT-5fcje)© 
0. 

[04] *^Bj©*s^iaig-r-5S'j©^^uiH^-r^fc 
#©0„ 

[0 5] ^Bjom^^^Lfctt^p^^SH^SISi 



(12) 



#H¥10-308415 





1 5 


-SSKDSSfi (SSl©«ffi) 


[0 6] «l©SSiBt|g2 0»fleJIiOtt^lWi}*«iC 


1 5 a 


-SfftlB (»1©M) 




1 6 


• ; -SB2<D3!ig (£2®«S) 


[0 7] ^2©«#Bt»Mf|ffit©^-&^ffiS^e<) 


1 6 a 


-JMM 




1 6 b 




[0 8] *mm(Dnm*Mtfc.vitn : ¥&&&&m&&L± 


2 1 






2 2 


-HP* 


[0 9] fBl0^jB©*JB«©tt^iB©»iBaa:JIS2© 


2 5 






2 6 




*T0. 


2 7 




[010] mi©S§jg0«-&ffi(Dffia < !:m2<D^e(7)S 


2 8 






2 9- ••• • 






3 1 




[011] *XH0*ra«#HtoeM®*!££tEltt 


3 2 


-|g2©l*#Jf 


WJ'^f 0. 


1 0 1 •• 




[012] 01 2CO«ffi(D»fM«ig^«M{C^-r0. 


1 0 2 


«s 


[013] *aM0«?S«®«ff«!jeroffl£anStt£ 


103a- 


1335 


aVf0. 


10 3 b- 


ABE 


[014] *58^©s^ss*t«i^s«aG)«ji©sij© 


1 0 3e- 


lyi? 




1 0 4v— 


Tii 




1 0 5 


*m#m? 


1 1 n?ffl$h 


1 0 6 


¥mrt>zf 


i 2 ¥mikm&5±mu 


10 6a- 





13 tBl©W5?Xh 


1 0.6 b- 


9MM 


1 4 ft 2® US?* h 


1 0 8 





[01] [0 3] 




(13) 



ftfflW- 10-3084 15 



[02] 



[04] 



(a) 





[0 6] 




16a 



[0 1 1] 




<a) 



(b) 



25 
26 



(O 



5* 




16 
15 



ESSSS K ii 



(d) 12 




16 
15 



[05] 



(a) 






(14) 



<KrW¥ 10-3084 15 



[07] [^8] 




105 




(15) 



#M¥10-308415 



mi 4] 
103b io3q I03« 




